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PREFACE. 


Tile  first  Annual  ("onfeivnue  of  tlic  Woods  l)i'i>artiiifnt  of  the  Ber- 
lin Mills  Company  ami  its  subsidiary  companies  was  called  for  the  purpose  of 
sccurin<j  closer  co-opei-ation  between  those  in  charge  of  their  various  opei-ations, 
extcnilin<r  I  liroii'riidut  t  lie  Xiw  En-rhuid  States  and  ( 'anada.  and  for  tile  purpose 
of  nnitiial  assistance.  aci|naiiitaiicr  and  I'nliirlitcnuii'nt. 

Tile  Conference  was  opened  at  tin-  .Mount  Madison  House  in  dorliani. 
New  Ilanii)shire  at  1  MO  V.  M..  Tuesday,  Xovendjcr  2').  19i:{,  at  whicli  time  liaif 
of  tin'  jiapers  were  <jiven  and  the  meeting  was  closed  l)y  an  illustrated  talk  on 
Dog  Sledding  and  Light  Transportation  liy  Mr.  N.  II.  Colenuin  of  La  Tu(|ue. 

Tile  following  moi'iiing  tliose  in  attendance  were  sliown  through  tlie 
mills  of  tin-  Herlin  Mills  Company  and  tlie  Uurgess  Sulphite  Filire  Company 
at  Herlin.  X.  II..  and  retui'ned  for  a  Thanksgiving  dinnei-  at  the  .Mount  Madi- 
son House  at  "J  o'cidcU  .wliicli  was  |)lfasMntly  enlivened  by  informal  speeeiies. 
.M'ter  tlif  dinner  the  sei-ond  srction  of  the  |iapers  were  reail.  followed  by  an 
illustrated  talk  on  the  (Jrowth  of  Trees  by  .Mi.  .1.  K.  Heck  of  St.  Raymond.  V.  (}.. 
and  the  Coid'erenee  was  I'losed  with  general  pietiu'es  of  IjOgging,  thrown  onto 
tin-  screen  bv  Mr.  A.  L.  Howell  of  Berlin. 
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SCIENTIFIC  MANAGEMENT 

IN  LUMBERING  AND  THE  CARE  OF 

TIMBERLANDS. 

UV    W  ,  l{.  HKOWN, 
•  Ji'MiMul  Maiiaurf  Wmuls  l)(>|i.'irtiiic'iit 

\V('  ai'c  here  priiiiai'ily  for  tlic  |Mir|)(j.sc  of  gathering  new  ideas  as  to 

Si'('uriii<r   an    iimiu'diati'   or   iiltiiiiati )iioiiiy   in   our   iiiii-.        The   iiitcrt'st    in 

scientific  iiiaiiat^eiiicnt  tlun  will  lie  in  <leiiionstratiiig  there  is  a  i)ractieal  ami 
assuriMJ  profit  or  ultimate  };ain  for  all  eoneei'ned  in  it. 

With  this  in  view  it  ^'ives  nn'  pleasure  to  present  to  \i)u  a  selienie  (jf 
management  \\c  have  woi-Ued  ont.  whieli  may  su<rf;est  some  new  ideas  to  yon  in 
youi'  several  lines,  altliou^h  tx'iiif;  far  from  complete. 

I  will  take  \i|i  Koresti-y  first  as  heinj;  i)otli  an  inte<.'ral  jiart  of  a  prop- 
erly eond\iete(l  industry  and  heeanse  applical)ie  also  to  the  larger  interests  or 
State  ;ind  ( 'onnti'y. 

(iiven  a  ti'aet  of  untouched  tiMd)erlaiid  to  start  with,  the  tirst  duty  is 
to  seeui-e  an  expert  and  <leteruune  its  condition  as  to  growth  and  value  and 
prearrange  a  plan  for  its  care  in  order  tiiat  tile  industry  or  owner,  with  the 
broadest  view  of  tlie  future,  may  reap  tlic  greatest  benefit  tiierefrom.  The 
Forester  will  explori'  it  to  report  on  tlie  |)laee.  area,  access  to,  kind  and  amount 
of  tind)er,  its  condition  and  i-ate  of  growth,  wiuit  shall  he  taken,  what  left, 
lie  will  survey  and  map  it  carefully  to  |>i-esent  tliis  infoi-mation  in  a  concise 
way.  nsuall;.  by  means  of  eontiun-  line  maps,  painted  or  ruled,  to  show  species. 
He  will  make  a  plan  to  protect  the  land  in  the  future  from  decay,  wind  throw 
and  insei-t  depi-ediitions  by  .judicious  cuttings,  and  from  fire- risk  by  the  estab- 
lishment of  w  atehmen  iin  t  he  tops  of  the  mountains,  the  use  of  patrol,  the  build- 
iu":  of  trails  and  telephones,  installing  fire  fighting  appratus  at  needed  points, 
and  in  a  l)roader  way  cooperating  witii  his  neighbors  and  the  State  along 
these  lines.  Fiiudl\-  he  will  determine  lengths  of  haul,  condition  of  forest 
floor,  size  and  location  of  drivable  streams,  lengths  of  diMve  and  all  surround- 
ing and  contributory  conditions,  and  report  on  the  future  supply  that  by  follow- 
ing various  nu'thods  of  operation  can  be  expected  fi-om  the  area.  Subs  'qm-ntly 
he  e;iu  ma|i  and  report  on  operation  ami  revise  his  work  to  date. 

'I'lu'  next  .step  is  to  consult  a  Forest  Engineer,  who  studies  out  the 
best  situatiiui  for  camps,  the  capacity  of  streams,  the  cheapest  anil  most  efficient 
mannei'  of  building  tote  roads,  hauling  roads,  railroads,  cutting  timber,  improv- 
ing streams,  and  the  many  ways  of  carrying  ont  the  forester's  stiggestious, 
using  modern  instruments  such  as  steam,  dynamite  and  telephones. 

Thill  establish  a  District  Manager,  who  makes  out  a  budget  of  ops-ra- 
tion.  eieates  a  stalf  of  helpers  to  eai'i'y  out  the  work,  operates  or  sublets  tin- 
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cutting,  driving  and  shipping,  pvirchases  or  sells,  audits  reports  and  accounts, 
and  is  the  local  head. 

He  may  call  to  his  assistance  on  the  staff,  in  proportion  to  the  size, 
distance  or  importance  of  the  operation :  an  Inspector  to  save  waste  iu  cutting, 
■who  reports  -weekly  on  special  blanks ;  a  Head  Scaler,  who  reports  mistakes  iu 
scaling  and  marking;  a  Telephone  man  to  keep  up  the  means  of  communica- 
tion; a  Cost  Accountant,  who  installs  a  min\ite  but  simple  set  of  camp  and 
storehouse  books  and  figures  out  and  returns  to  him  prompt  and  reliable  data, 
a  ^Machinery  Expert,  who  sets  uji  and  looks  after  Logging  Engines,  Steam 
Tow  Boats  and  Log  Haulers:  a  TrafKce  Manager,  who  prearranges  for  the  secur- 
ing of  good  car  service  from  the  railroads ;  a  Purchasing  Agent,  who  saves  by 
combining  orders,  watching  markets,  and  obtaining  discounts ;  a  Veterinary, 
to  take  charge  of  the  horses;  a  Statistician,  who  gathers  and  tabulates  informa- 
tion in  a  logical  May  for  the  Manager's  guidance  in  the  future. 

These  and  some  others  as  uuMnbers  of  a  staff  each  concentrate  on 
sojne  detail  and  in  the  end  save  more  than  their  maintenance,  and  by  coopera- 
tion form  an  eflfective  working  body. 

Tn  the  direction  ami  oi'ganization  of  this  staff  I  wish  to  present  to  you 
a  system  which  we  have  worked  out  on  the  side  of  the  management  wholly. 
The  labor  side  of  Scientific  ^Management  which  calls  for  task  setting  and  a 
bonus  we  have  not  taken  up  as  yet,  being  uncertain  as  to  its  advantages. 
Whether  there  is  any  analogy  between  the  shop  and  the  camp  in  the  woods  is 
a  question. 

I  doubt  if  it  is  always  best  to  set  wages  by  the  result  of  processes,  or 
that  tangible  residts  always  represent  the  true  value  received  from  the  service. 
The  human  and  psychological  side  often  plays  strange  pranks  with  logic 
and  justice  should  be  often  largely  tempered  with  mercy.  It  is  posible,  how- 
ever, that  a  task  and  bonus  system  may  be  worked  out  for  a  i)ai-t  of  the  labor 
at  least,  but  this  has  not  been  done  as  yet. 

There  are  three  lines  of  thought,  wliii-li  follow  each  other  in  natural 
sequence  in  considering  any  enterprise. 

First ; — Forming  a  plan  of  what  is  to  be  done.  Legislative,  which  we 
call  the  Budget. 

Second  : — The  actual  perfornmnce  and  recortling  of  the  work.  Execu- 
tive, whicii  can  be  improved. 

Third: — The  expei-ience  or  data  gathei-ed  from  analysis  or  .synthesis 
of  recoi'd  to  form  judgment.     Judicial,  which  we  call  Statistic. 

Such  judgment  joined  with  courage,  inmgination  and  capital,  leads 
to  the  forming  of  another  plan. 

The  Periodic,  Systematic  and  orderly  handling  of  the  first  and  third 
of  these,  the  Budget  and  Statistic,  we  present  in  a  certain  nu^thod  or  plan  as 
Scientific  Management. 

A  book  for  the  first  of  these  is  made  by  tlie  (ieneral  Manager  at  statetl 
periods  in  advaiu;e  of  the  performance,  which  contains  a  skeleton  outline  of  the 
estimate  in  evei-y  department  on  all  inii)ortant  subjects  for  the  advice  and  guid- 
ance of  the  District  Manager  and  those  of  his  staff  who  ai-e  particularl,\-  inter- 
ested in  such  department.     This  skeleton  outliiii'  is  routed  down  through  and 
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filled  ill  liv  111.'  stall',  ciicli  foiit  liiml  iiitr  soiin-tliiiitr  ti>  tlic  coiicimihus  of 
(•\|i(i-i(iici-.  ami  nliinird  li\  cirtiiiii  tiiiii's  ami  srasotis  to  tin-  (iciicrii!  .Maiia({iT. 
It     is     llirii     nxisc.i     and     li.'cdiins     tlic     l'>iid},'ct     for     the     I'oiiiiiit;     opi-ratioii. 

The  third,  tlic  Statistic  KooU.  is  kept  in  tin-  t,'ciicial  oRi(M'  anil  ik-ccm- 
sary  i-cports  and  extracts  IVomi  it  arc  sent  unt  to  tlic  iiiciidicrs  of  the  staff  t>y 
the  statistician  whi'ncvci-  needed. 

'Ihc  object  of  the  I'.iidtret  is  to  reduce  loose  plans  or  opinion  down  to  a 
scientific  i;uess,  and  will  result  in  niuidi  saviut;  due  to  the  ad.ju.stmcnts  which 
arc  pcrfccti'd  hetwcen  the  dilVercnt  jiarts  of  the  Imsiness;  the  drawing'  tojicther 
of  the  stall'  in  united  idVort.  creating  "espirit  de  eorp.s,"  and  assuring  the 
|)o\vcr  of  concent I'atcd   action. 

In  the  Second  or  Kxecutive  depar't iiicnt  an  aci'onntinfj  system  should 
be  pcrfeeted  for  f-ratlieriiif.'  id'  alis(dutely  accurate,  far  reaidiin<,f  and  |>ronipt  re- 
ports, so  that  the  (iencral  Manat;er  can  havi'  at  least  once  a  month  the  cost  of 
every  detail  however  small. 

The  frathcrint;  id'  statistics  should  he  carried  on  at  all  times,  and  all 
reports  and  I'ecords  should  t)e  filed  away  and  condcnseil  so  as  to  he  subject 
to  easy  acocss. 

In  working'  out  a  skeleton  plan  for  a  Htidfjet,  an  Aceonntinp,  and  a 
Statistic  Book  one  general  plan  should  lie  followed  for  the  purpose  of  com- 
parison: the  disti'icts,  departments  and  headin^rs  necessarily  var>-infr  according 
to  the  (duiractcr  of  the  business,  hut  a  general  formula  of  idastic  and  free 
intci'iu'ctation  may  he  iist-d  for  all  headings  uiuh'r  whiidi  answers  are  desired 
under  the  ten  questions  as  to  Time;  Amount:  Kind:  Labor:  Equii)nn'nt : 
Measiireiiu'iit ;  Records  and  ,\ccounting:  Price,  Costs  and  Payments;  Condi- 
tions; Accessories  and   Incidentals. 

The  skeleton  ]dan  given  herewith  has  been  made  to  suit  the  particular 
needs  of  our  business,  and  should  be  nu)diticd  and  added  to  in  many  ways  to 
meet  other  conditions.  l)ut  we  firi'sciit  it  as  an  example  and  illusti-ation  of  the 
present  working  sy.stcm  under  which  we  operate. 
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WOOD  AND  ITS  USES 

BY  D.  P.  BBOWN. 

This  subject  being  so  broai!  that  it  wouhl  be  impossible  for  me  to  more 
than  mention  the  nuiueroiis  nscs  to  whicli  -wood  is  being  put  to  to-day,  I  shall 
discuss  principally  those  processes  which  you  as  furnishers  of  the  raw  material 
are  most  interested  in,  and  in  describing  these  processes  I  shall  consider  only 
the  kinds  of  wood  which  are  to  be  found  hi  the  northern  part  of  New  England 
and  in  the  Province  of  (juebec. 

WOOD  FIBRE. 

First  and  most  important  of  all  is  the  puln  industry  as  applied  in  the 
manufacture  of  sulphite,  sulphate,  ground  wood  and  soda  pulps.  For  these 
different  proeesHes  the  soft  woods  with  the  exception  of  certain  hardwoods  for 
the  soda  pulp  are  the  only  woods  suitable.  The  reason  for  this  is  that  most 
pulps  require  a  fairly  long  fibre  and  the  fibre  of  the  hardwoods  are  almost 
invariably  short.  Wood  is  composed  of  two  principal  constituents,  cellulose 
and  legnin.  The  cellulose  representing  the  fibre  and  the  legnin  the  cement 
which  holds  the  fibre  together.  In  general  it  is  found  that  the  harder  the  wood 
the  greater  the  lignin  and  the  less  its  cellulose  content.  Not  only  does  the 
composition  vary  with  different  species  but  the  composition  of  a  certain  kind 
of  wood  varies  under  different  conditions.  For  instance,  spruce  growing  at 
low  altitudes  in  southern  latitudes  will  test  about  45  per  cent,  cellulose  while 
the  same  kind  of  spruce  if  grown  in  high  altitudes  in  northern  latitudes  may 
contain  as  high  as  54  per  cent,  cellulose. 

The  following  table  gives  a  fair  average  of  the  per  cent,  of  cellulose 
and  nature  of  fibre  of  a  few  kinds  of  the  most  important  woods: 

KIND   OF   WOOD  PER  CENT.  OF  CELLULOSE         NATURE  OF  FIBRE 

Beech  38-40  per  cent.  Short 


Birch  42-43  " 

Hemlock  40-41  " 

Spruce  45-48  " 

Poplar  42-44  " 

Pine  39-45  " 

Fir  88-43  " 

Maple  38-41  " 

BLACK  SPRUCE. 
From  this  it  will  be  noted  that  the  spruce  is  the  most  valuable  of  all 
woods  both  on  account  of  the  yield  an»l  because  of  the  extra  long  fibre.  Of  the 
different  kinds  of  Ruruce  black  is  the  most  valuable  owiiig  to  the  firmness  of  the 
wood,  the  strength  of  the  fibres,  the  uniform  soundness  and  the  great  yield  that 
can  be  obtained. 


Short 

Long  (One  of  the  longest) 

Long      " 

Medium 

Long 

Long 

Short 


WHITE  SPRITCE. 

White  spruce  wliere  it  obtains  its  best  growth  in  tlie  soutlu-ni  part  of 
Canada  and  the  extreme  north  of  New  England  yields  next  in  value,  while  the 
red  spruce  which  is  the  most  common  specie  of  the  Androscoggin  is  the  coarsest 
of  all  spruces  and  has  the  least  yield. 

Taking  up  the  processes  separately  I  shall  consitler  them  under  the  two 
heads  of  Raw  Material  and  Manufacture. 

AVOOD  FOR  Sl'LPHITE. 

Kinds  of  wood  suitable  are  spruce,  balsam  fir  and  hemlock  in  order 
named.  Although  hemlock  is  a  better  wood  than  fir  when  cooked  separately,  I 
mention  it  last  owing  to  the  fact  that  it  is  not  valuable  when  mixed  with  the 
other  two  sjjecies,  in  fact  it  is  extremely  harmful  and  should  be  kept 
out  of  the  pulp  wood  shipped  to  a  bleached  sulphite  mill  making  a  high  grade 
pulp  for  finer  grades  of  paper.  The  reason  for  this  is  that  it  requires  more 
bleach  and  when  put  in  even  in  small  quantities  necessitates  the  overbleaching 
of  the  other  pulp.  If  an  amount  for  the  spruce  and  fir  alone  is  put  in,  the  hem- 
lock fibre  will  throw  off  the  bleach  with  the  result  that  an  inferior  grade  of 
suplhite  is  produced.  This  point  cannot  be  too  strongly  emphasized.  It  does 
not  however  make  any  material  difference  where  the  sulphite  is  manufactured 
for  the  lower  grades  of  news  or  manilla  where  an  enduring  white  color  is  not 
required. 

BALSAM  FIR. 

The  effect  of  fir  is  to  decrease  the  yield  and  to  make  the  i)ulp  Aveaker. 
A  small  amount  of  not  over  30  per  cent,  can  be  used  to  good  advantage,  but  a 
large  per  cent,  makes  the  pulp  too  soft  and  is  also  apt  to  cause  trouble  with 
pitch  gumming  up  tlu'  wires  on  the  pai)er  machines,  causing  frequent  shut 
downs  to  clean  off  the  wires. 

SAP   WOOD. 

The  best  fihi-e  of  any  wood  is  obtained  from  the  saj>  wood  and  the 
jioorest  as  regards  strength  and  yield  from  the  heart.  The  reason  foi-  this  being 
that  the  sap  wood  contains  less  lignin  and  more  cellulose,  whereas  the  propor- 
tion in  the  heart  wood  is  cosiderably  increased,  this  being  evidenced  by  the 
heart  wood  being  more  brittle.  For  this  reason  it  might  be  well  to  note  in 
passing  that  slabs  from  a  saw  mill  are  especially  valuable  for  making  chips  and 
it  has  been  found  in  actual  practice  where  about  25  per  cent,  of  the  wood  used 
came  from  slabs  and  edgings  that  both  the  yield  of  jndp  from  the  digesters  was 
increased  and  the  quantity  of  wood  requii'ed  pei-  ton  decreased  materially.  The 
only  objection  to  using  slabs  has  been  in  the  trouble  found  in  getting  an  even 
cbiji  but  this  can  be  overcome  by  a  special  chipper  and  feed  roll. 

SIZE  OF  WOOD. 

In  discussing  the  size  of  the  wood  the  nuisf  advantageous  length  to  l)e 
handled  is  four  foot.  This  refpures  no  fiu'thei-  sawing  at  the  mill  excejit  where  a 
friction  barking  system  is  used  when  the  wood  is  sawn  into  2  foot  blocks.  Four 
foot  is  the  largest  size  practical  to  use  in  the  chippers,  it  makes  a  better  and 
more  uniform  chip  than  2  foot  wood  and  makes  less  screenings  for  the  machine 


I'ooiii.  Tlic  Ixst  (liiiiiictfi-  of  piilii  lofis  is  10  iiiclirs  to  12  iiicli.-s,  iis  iimst  diipiMTH 
iii-c  ilrsi-riird  for  jilxiut  tliis  size  of  wood.  VVooil  larfriT  than  tliis  ri-(|iiircs  t-xtra 
lalior  for  splitt  in;:  and  wood  .smaller  dicrrascs  tlir  capacity  of  the  cliippcrH. 
There  is,  \\liii-i>  a  s\sliiii  i>\'  friction  harkcrs  is  iiscil,  or  where  peeh-d  alone  is 
supplied,  really  no  limit  to  the  small  size  of  the  diameter  at  tin-  top  en<i.  Owinj;. 
however,.  In  the  j.'iMieral  knotty  condition  of  the  to[)S  and  the  ditliculty  of  (fett- 
int;  even  cliiiis,  i-xeept  in  speciall,\-  desi^'ticd  (diii)|)ers.  it  does  not  jiay  to  use  ioffs 
undei'  four  inches  at  the  top  end.  Where  the  disc  knife  liarkers  are  used  wood 
should  not  he  cut  under  .'i  inches  at  the  top  end  owintr  to  the  fact  that  when 
wood  of  a  smaller  diameter  is  harked  there  is  little  or  nothing  left. 

SOUNDNKSS. 
ConsiderinfT  the  i(ue.stion  of  the  condition  of  the  wood,  first  in  rcffard 
to  soundness,  it  should  he  remend)eri'd  in  fT'""'''""'  <li**t  rotten  wood  yields  no 
eeHulose  anil  is  simply  cai-ried  throuKh  the  process  as  a  dead  weight.  For  that 
reason  it  is  impoi'tant  not  to  permit  the  loading  or  shipping  of  cull  wood  con- 
trary to  tlie  common  theory  that  if  the  .scaler  throws  it  out  there  is  no  loss.  On 
the  other  hand  there  is  a  distinct  loss  at  the  mill,  for  there  it  is  either  thrown  out 
at  an  extra  expense  in  handling,  or  is  allowed  to  go  through,  taking  the 
place  of  more  valuahle  wood.  Wlii're  possihle,  wood,  especially  rough  wood, 
should  he  used  the  year  it  is  cut,  for  as  the  wood  lays  over  a  continual  oxidizing 
proei'ss  is  going  on  which  tends  to  weaken  the  fibre.  In  no  case  should  rough 
wood  he  allowed  to  lay  out  over  two  years,  as  then  the  loss  from  decayed  tibre 

is  .excessive. 

STRAIliHTNESS. 

The  straightness  of  the  wood  is  not  an  important  part  as  oidy  a  small 
quantity  of  our  woods  are  very  crooked.  In  the  knife  barkers  where  the  wood 
is  trimmed  against  a  flat  surface  .some  extra  loss  is  occasioned.  Also  a  crooked 
log  will  not  chip  widl  and  cause  waste  in  the  cooking  proces.s,  largely  because  of 
the  impossibility  of  keeping  the  logs  tight  again.st  the  disc.  This  produces  un- 
even chips  and  as  a  consequeiu-e  in  the  cooking  process  the  shorter  chips  will 
become  penetrated  with  the  acid  quicker  an  therefore  cook  somewhat  ahead  of 

the  longer  ones. 

KNOTS. 

The  best  pulp  is  i>roduced  fi'oui  wood  that  is  free  from  knots,  and  much 
of  the  tine  dirt  in  pulp  eonii's  from  the  so-calle.i  knot  linings.  Where  the  wooil 
is  bai-ki'd  with  knife  barkers  poorly  trimun-d  tops  ai-e  awkward  to  handle  and 
hard  on  the  knives,  and  in  tlu'  friction  system  the  bark  docs  not  rub  otT  easily 
as  the  protruding  knots  protect  it. 

SK.\.M.s. 
Seams  in  wood  are  apt  to  cause  dirt  luiless  cleaned  by  hand  and  this  is 
expensive.     It  is  especially  desirable  to  have  clean  wood  in  this  process  where 
six'cks  in  the  pulp  greatly  hurt   its  <|uality.     This  is  particularly  true  in  the 
winter  when  the  frozen  wooil  nuikes  it  diflicult  to  wash  of  any  dirt. 

INNER  BARK. 
Peeled  wood  slioidd  he  at  all  times  thoroughly  peeled  and  the  so-called 
inner  bark  removed,  for  if  it  is  allowed  to  go  to  the  digesters  it  will  make  a 


large  amount  of  dirt,     iee  is  objectionable  as  it  must  be  melted  off  the  -wood  to 
insure  proper  inspection  before  going  to  the  ehippers. 

BURNT  WOOD. 

Burnt  wood  has  to  be  barked  by  knife  barkers  clean  of  all  cheeks  or 
stains  and  there  is  consequently  an  excessive  waste  on  this  wood.  It  should 
never  be  accepted  in  purchased  wood.  Should  any  get  through  the  wood  room 
not  properly  cleaned  it  makes  dirt  in  the  pulp.  As  far  as  the  tibre  is  concerned 
the  same  rules  apply  to  it  as  to  wood  that  is  cut  and  piled.  In  both  eases  the 
growth  of  the  wood  is  stopped  from  some  source  outside  of  the  tree  itself  and 
the  fibres  are  not  affected. 

DEAD  TREES. 

In  the  case,  however,  of  so-called  dry  trees  it  is  the  fibres  which  are 
affected  causing  the  tree  to  die.  This  wood  may  be  suitable  for  lumber  if  not 
decayed  biit  not  for  pulp  as  the  strength  of  the  cellulose  is  gone. 

SUIiPHITE  MANUFACTURING. 

Taking  up  the  process  of  manufacture,  the  wood  is  either  barked  first, 
if  rough,  or  if  peeled  passed  directly  to  the  wood  room  after  having  been  care- 
fully inspected  for  bark,  faulty  seams,  dirt,  etc.,  which  must  be  removed  by 
hand  at  a  considerable  expense.  In  the  wood  room  it  goes  to  the  ehippers 
where  cross  sections  of  the  wood,  generally  one  inch  thick,  are  cut  oft'.  These  sec- 
tions break  up  partially  when  thrown  from  the  ehippers,  and  are  then  conveyed 
generally  to  the  crushers  which  break  them  up  into  small  chips  about  an  inch 
long  by  3-4  in.  wide  by  3-8  in.  thick.  The  chips  then  pass  over  screens  where  the 
uneven  chips  are  removed  and  returned  to  a  rechipper.  The  sawdust  from  the 
cliippers  and  crushers  is  removed  from  under  the  screens  and  generally  sent  to 
t.he  boiler  room  for  fuel.  The  chips  then  pass  to  the  digesters  where  they  are 
mixed  with  the  cooking  acid  and  steam  under  pressure  for  a  period  varying 
from  nine  to  twelve  hours  depending  on  the  quality  of  pulp  required  and  the 
strength  of  the  acid.  This  acid  is  produced  by  burning  ordinary  brimstone 
converting  it  into  sulphur  dioxide.  This  usually  passes  through  a  milk  of  lime 
solution  where  the  sulphurous  acid  unites  with  the  lime  to  form  the  soluble  bi- 
sulphide of  calciinn  and  magnesium  and  a  portion  of  it  remains  present  as  free 
sulphurous  acid.  The  eheiracal  action  on  the  wood  is  to  unite  with  the  lignin 
leaving  a  pulp  which  is  practically  a  pure  cellulose.  The  physical  characteris- 
tics are  a  soft  pulp  of  fairly  long  fibre  which  bleaches  very  rapidly  with  a  small 
quantity  of  bleach.  After  the  cook  is  completed,  which  is  determined  by  the 
color,  smell  and  test  of  the  acid,  the  pulp  is  blown  into  a  large  tank  or  pit  with 
a  perforated  bottom  through  which  the  waste  water  passes.  While  in  this  pit 
the  pulp  is  flushed  with  fresh  water  and  thoroughly  washed  for  a  period  of 
about  four  hours.  From  the  pits  it  is  sluiced  to  a  storage  tank  and  from  there 
to  the  screens  where  the  coarser  stock  is  screened,  the  fine  fibres  passing 
through  the  screen  plates  and  from  tliere  to  the  wet  machines.  The  rejected 
fibre  is  usually  ground  fine  and  sent  to  other  wet  machines.  This  can  be  used 
for  wrapping  paper.  Where  bleached  sulphite  is  used  the  bleach  is  applied  in 
til..  Ii.-Hters  before  going  to  the  wet  machines. 


The  main  direct  sources  of  waste  from  wood  itself,  not  considering  the 
cooking  liquors,  are:  First,  tlu-  bark  whcru  rough  wood  is  used.  Second,  the 
sawdust  from  slashers  where  long  logs  are  cut  up  and  the  sawdust  from  the 
woo<l  room.  Third,  the  fibres  which  escape  in  the  waste  waters.  In  mo«t  mills 
the  first  two  waste  products  are  used  merely  as  fuel  and  carried  direct  to  the 
boilers.  In  some  plants  where  the  bark  is  water  soaked  it  first  goes  to  presses 
where  the  watei-  is  partially  removed.  Certain  products  can  be  made  from 
this  waste  which  will  be  iiu'ntioned  later  on.  The  usual  method  of  recovering 
the  pulp  ill  the  waste  water  is  by  putting  all  of  the  water  before  it  leaves  the 
mill  through  specially  designed  save-alls  which  screen  out  the  escaped  fibres. 

The  uses  for  unbleached  sulphite  are  as  a  constituent  of  news,  cheap 
printings,  packing  papers,  etc.  And  for  bleached:  printings,  writings,  book 
papers,  lithographes,  in  short  most  of  the  higher  grade  papers. 

GROUND  WOOD  PULP  MANUFACTURING. 
The  Ground  Wood  process  is  perliaps  the  one  next  of  interest  to  us. 
This  is  the  simplest  of  all,  for  here  the  wood  is  merely  ground  up  and  no  attempt 
is  made  to  remove  the  lignin.     The  same  woods  can  be  used  as  in  the  sulphite. 

PINE  AND  HEMLOCK. 
The  pines  are  objectionable  for  news  owing  to  their  pitchy  nature 
which  makes  dirt  in  the  pulp  and  caiises  trouble  on  the  screens  of  the  paper 
machines.     A  small  amount  of  hemlock  can  be  used  in  this  process. 

FIB. 
Too  much  fir  is  to  be  avoided,  particularly  when  not  drj-,  as  it  produces 
a  very  soft  and  powdery    pulp   which    is   lacking    in    the    required    strength. 
Twenty  per  cent,  is  considered  the  limit  of  safety  for  a  good  product. 

SIZE. 
The  sizes  required  are  practically  the  same,  grinder  chambers  being 
capable  of  receiving  any  si/e  up  to  lli  inches.     The  wood  should  be  sound  and 
straight  as  it  has  to  be  split  when  it  is  at  all  crooked  in  order  to  get  into  the 
chambers,  free  from  knots  if  possible,  free  from  seams,  and  clean. 

PROCESS. 
The  process  is  the  forcing  by  hydraulic  pressure  of  blocks  of  wood 
from  S  inches  to  16  inches  against  revolving  stones  which  tear  the  fibres  of 
the  wood  away  from  the  logs.     The  pulp  so  formed  is  then  washed  away, 
screened  ami  run  o\it  on  the  next  wet  machine. 

The  pulp  is  used  as  a  mixture  with  other  pulps  for  news,  cheap  print- 
ing, wrappings,  etc.,  but  for  no  high  grade  paper  of  enduring  quality  or 
strength. 

SULPHATE  PULP  WOODS. 

Before  discussing  the  sulphate  process  in  detail  two  points  should  be 

emphasized. 

STRENGTH. 

First :     The  most  important  thing  to  be  obtained  is  a  strong  pulp,  and 

therefore,  wood  of  long  fibre  is  especially  suitable. 
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Second :  From  the  nature  of  the  uses  to  which  this  jiulp  is  put,  name- 
ly :  wrapping  paper,  bags  and  other  papers  wherein  strength  is  the  main  thing 
required  it  is  not  necessary  to  expect  the  same  degree  of  cleanliness  as  in  wood 
that  is  required  in  the  processes  used  for  the  production  of  a  higher  grade  of 
paper.  The  brown  color  also  of  the  pulp  and  the  impossibility  of  bleaching  it 
w'thout  loss  in  strength  covers  up  defects  which  would  be  easily  detected  in  a 

white  sheet  of  paper. 

KINDS. 

Spruce  again  is  the  most  valuable  wood,  while  heiiiloek,  jiines  and  bal- 
sam fir  follow  in  the  order  named.  Fir  should  not  be  used  in  any  great  quan- 
tty  and,  although  1  have  no  absolute  data  on  the  sub.iect,  I  am  of  the  opinion 
that  10  per  cent,  would  be  an  outside  limit  of  safety  for  maintaining  a  high 

grade  suhihate  inilp. 

BARK. 

The  requirements  for  the  condition  of  the  wootl  are  not  so  stringent  as 
ii;  the  case  of  most  of  the  other  processes.  In  some  mills  the  bark  is  not  removed 
at  all  but  is  allowed  to  go  through  the  process.  The  advantages  in  this  are  the 
saving  in  cost  of  installation  and  operating  of  a  barking  plant  and  added  yield 
which  may  be  obtained  from  the  bark.  The  main  argument  against  this  prac- 
tice is  on  the  ground  of  quality,  for  it  is  impossible  even  with  the  most  careful 
screening  and  washing  to  get  rid  of  all  of  the  effects  of  the  bark  which  are 
bound  to  show  up  in  the  paper  and  to  affect  its  app.'arance.  Again  in  the  cost 
of  the  operation  only  a  small  part  of  the  bark  will  jiroduce  fibre  and  the  balance 
which  is  carried  through  takes  up  the  room  of  good  chips. 

In  case  the  wood,  if  not  at  least  partially  river  cleaned,  is  put  in  rouali, 

ten  per  cent,  of  that  which  goes  into  the  digesters  will  then  be  bark.     This  large 

amount  must  undoubtedly  lessen  the  strength  of  the  pulp  produced.  Where  the 

bark  is  removetl  it  is  not  necessary  to  be  very  particular  and  a  small  proportion 

of  partially  barked  wood  can  be  put  in  without  affecting  the  quality  of  the  pidp. 

Seams  do  not  have  to  be  cleaned  and  it  is  not  necessary  to  pick  out  the  faulty 

pieces  before  they  are  put  in  the  chippers.     It  is  quite  essential  for  the  best 

results  to  have  only  the  sountlest  of  wood,  when  it  is  remembered  the  main  Ihing 

striven  for  is  a  strong  pulp. 

URV  WOOD. 

In  the  sulphite  process  little  is  gained  in  saving  chemicals  and  steam  by 

using  lUy  wood  instead  of  green  wood,  owing  to  the  fact  that  green  ^\•ood  is 

n!0!-e  easily  acted  upon  by  this  acid  process,  but  in  the  sulphate,  and  the  soda 

process  also,  the  best  results  are  claiuied  from  di-y  well  seasoned  wood,  as  there 

by  disadvantageous  diluting  of  the  digester  liquor  is  prevented,  increasing  the 

percentage  of  recovery  of  elieiuicals,  and  the  highest  yield  of  fibre  fi-om  the 

wood  is  obtaineil. 

t^TLl'lIATE   PULP   MANUFACTrRIXC. 

Taking  uj)  the  manufacture,  the  wood  is  chipiied  ui)  in  the  wood  room, 
from  there  going  to  the  iligesters  where  it  is  cooked  under  90  pounds  pressure 
with  a  liquoi-  containing,  roughly,  two-tbii-ds  caustic  soda  and  one-third  sodium 
sulphide.  The  time  of  cooking  varies  from  five  to  ten  hours  ilepending  on 
method  of  steam,  strength  of  liquor,  etc.  The  feature  to  note  here  is  tlrat 
tlie  sulphide  in  the  liquor  has  a  less  violent  action  on  the  wood  than  the  sulphite 
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Of  pui'c  cMUstic  of  the  soda  procfss,  ami  tliiTt'forc  doi  H  not  di-slroy  as  rmn-li  of 
tlic  liniiiii.  'I'liis  iiiakcN  the  liliii'  Inni:  aiicl  trivrs  a  In  ttiT  .vicid  from  a  corfl  of 
wiHiil.  Kidiii  Ihr  dii,'(stir  ttii  |inl|>  is  IpUjwii  Id  t;inks  \v!iiTi'  tile  liquor  JH  WaHllrd 
out  and  fcturui'd  to  the  so-calii'il  ri-covrry  plant  when'  a  larfri-  (X-r  cent,  of  it 
is  ri'diicfd.  'rile  pnlp  f,'ors  ilii-i'c-t  ffoni  this  room  to  t!  c  iiai'liinc  room  when-  it 
is  lirst  sri ni'd  Mhd  tlirn  run  mil  im  Wi-I  nuicdlinrs,  it  ln-int;  in  a  suitable  condi- 
tion til  sliip  (II'  send  to  tin-  pa|)i'r  mill. 

'Ihr  Sduri'i's  of  direct  loss  arc  siuiilar  to  lluisi'  of  the  sul|)liitc  mill  i'.\ce|it 
tluit  in  some  mills  the  sawdust  fidui  the  wood  room  is  alUweil  to  go  throueli 
with  tlu'  chips.  The  reason  for  this  is  that  the  dirt  whicli  Is  the  nh.jectioiiahle 
fi'Hturc  for  the  suli)hitc  does  not  show  up  in  the  hrowu  sulphate.  Much  of  this 
sawdust  perhaps  froes  througli  as  a  carrier  hut  iindoujt.dly  some  of  it  yieUls 
good  filn-e. 

S\dphate  is  used  in  the  manufacture  of  wrapping,  hags,  leather  and  all 
papers  where  strength  and  durability  alone  are  required. 

SOliA   ITI.l'  .MANTKAi'TriflNc;. 

The  soda  process  1  shall  not  take  tiriu-  to  go  ii  to  in  any  detail.  It  is 
much  similar  to  the  sulphate  in  process  both  being  alkaline  reactions  except  that 
pure  caustic  soda  is  use(l  anil  the  product  obtained  is  a  light,  soft,  easily 
bleached  pulp  whicdi  has  little  strength  and  is  used  for  inferior  strength  wrap- 
pei's,  soft,  bulky  papers  as  blottings,  magazines,  soft  printings,  etc..  and  as  a 
constituent  of  writings,  printings,  etc. 

The  same  \v<iii<ls  can  he  used  except  pine  whei-e  bleached  pulp  is  made, 
and  in  addition  poplar  and  bii-ch  are  used.  The  kind  of  w  )od  used  depeiuls. 
leaving  out  the  (luestion  of  availability  aiul  cost,  upou  the  grade  of  paper  that 
tile  pulp  is  furnished  fur.  I<'(ir  instan<-e  a  mill  making  pulj)  for  brown  wrapping 
paper  of  cci-taiii  strength  will  not  use  same  wood  as  a  lu'll  nuumfacturing  well 
bleached  book  or  wi-itiug  papei". 

POl'l.AK. 

The  foi-mer  mill  wduM  naturally  use  soft  word  as  sjiruce  or  fir  for  ob- 
taining a  jiulp  with  a  fibre  of  certain  length  and  .strength,  the  latter  would 
rathei'  use  poplar  as  this  wood  gives  an  easici-  bleach;;b'e  pu'p  and  at  the  sanu- 
time  a  tibre  suitable  foi-  that  kind  of  paper.  In  most  cas,  s  a  mixture  of  dif- 
ferent kinds  of  wood  is  used  but  a  separating  of  har  w.n.d  '.i\mi  softwood  is 
always  to  be  rcconnneuded. 

Saw  Mill. 
\V(X)l>s. 

The  soft  woods  commonly  usi-d  in  this  maiMi"aeture  are  white  pine, 
sjiruce.  tir.  hendoek.  Noi'way  pine,  banksian  pine  in  Canada  and  cedar.  The 
sizes  re(|uired  in  the  ditVei-eiit  species  vary  as  to  length  and  dianieti-r. 

I'lAMKTKK. 
Kor  piiK'  it  is  general  practice  to  cut  nothing  less  than  10  foot  long  and 
.S  inches  at  the  top  eiul.      However,  where  pine  is  being  sawn  in  connection  with 
a  sulphate  or  soda  pulp  mill  or  a  finishing  mill  using  small  stock  G  inch  tops  art* 
practical. 
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To  saw  to  the  best  advantage  nothing  less  than  8  inches  on  spruce,  fir 
or  hemlock  or  banksian  pine  should  be  vised  where  it  is  possible  to  put  the 
smaller  sizes  into  pulp  wood.  Six  inch,  however,  even  on  13  foot  logs  can  be 
sawn  to  good  advantage  where  it  can  be  split  and  sent  to  a  resaw  to  be  made 
into  narrow  width  boards  without  retarding  the  production  of  the  mill.  Cedar 
should  not  be  less  than  6  inches  at  the  top  end. 

LENGTH. 

On  the  question  of  length,  the  ideal  condition  would  be  to  cut  each 
tree  to  advantage  in  the  woods  the  limit  being  the  length  of  bed  of  mill  which 
should  be  at  least  40  feet  for  the  best  results.  Then  by  having  the  sawyer  cut 
every  log  to  its  best  advantage  again  at  the  mill  undoubtedly  there  would  be 
the  least  waste,  the  most  efficient  sawing,  and  the  best  yield  obtained.  This, 
however,  is  not  practical  to  do  for  several  reasons  namely,  the  difficulties  en- 
countered in  the  woods,  on  the  drives  and  in  the  requirements  of  the  final 
markets  for  special  length.  One  thing  of  great  importance  should  be  made  note 
of,  that  is  the  careful  measurement  of  logs  cut  for  a  certain  specified  length. 
For  instance  in  cutting  13  foot  logs  for  the  English  market  allowance  of  at  least 
four  inches  should  be  made  for  board  ends  where  the  timber  is  sound,  and 
where  the  butts  or  tops  are  defective  extra  allowance  should  be  made  or  the 
ends  sawn  off  to  sound  timber. 

In  the  case  of  long  logs  which  must  be  cut  again  at  the  mill  six  inches 

should  be  allowed.     Timber  is  sold  on  even  feet  and  carelessness  in  measuring 

lengths  in  the  woods  means  loss  of  a  few  inches  on  every  log  falling  short  of 

required  length.     The  length  should  be  reckoned  from  the  top  of  scarf  when 

cut  with  an  axe. 

BUTTS. 

The  most  valuable  pai-t  of  the  log  when  sound  is  the  butt  cut  for  here 
the  clears  are  found.  The  logs  should  be  sound  and  especial  care  exercised  in 
the  case  of  fir,  the  pines  and  hemlocks  for  unseen  defects.  Spruce,  pine  and 
cedar  butts  which  are  partially  defective  can  be  used  provided  the  rot  does 
not  run  up  into  the  log  too  far,  but  fir  sho\ild  be  always  made  sound.  Large 
hemlocks  should  be  culled  with  especial  care  for  in  this  latitude  it  soon  becomes 
dozy  and  the  smaller  trees  are  invariably  the  soundest. 

CEOOKS. 
Crooked  logs  are  hard  to  handle  in  the  mill  and  wasteful,  and  trees 
should  be  where  possible  cut  in  the  crook  in  woods  regardless  of  length. 

TOPS. 
Knotty  tops  are  hard  on  the  saws  and  it  pays  to  have  the  logs  well 
trimmed. 

DIRT. 

Dirt  on  the  bark  also  wears  on  the  saws  especially  in  late  fall  and  win- 
ter when  the  ice  holds  it  on  the  log. 

SPIKES. 
One  cause  of  serious  trouble  which  is  not  always  looked  after  is  the 
putting  of  spikes  and  nails  in  the  logs  which  cannot  be  detected  at  the  mill. 


y.i 

When  ilic  siiw  strikt^s  ii  liiildcn  spike;  not  uiily  i.s  the  saw  (luiiiag);il  cauKirig  a 
temporary  sluit  down,  but  there  is  great  (lang(;r  of  the  saw  breaking  and  in- 
juring the  men  near  it.  This  troubh;  couhl  be  greatly  lessened  by  the  irien  in 
charge  of  handling  tiie  wootl  using  a  little  more  diligence.  Old  cribs,  piers, 
■whai'ves,  rafts,  bridges,  etc.,  sliould  not  be  allowed  to  go  into  the  drive  unless 
<"arefully  inspected  and  it  sluiuld  be  understood  on  the  drive  that  logs  with 
spikes  in  them  are  to  be  taken  out  at  any  cost.  Some  system  of  offering  prizes 
for  the  capture  of  such  logs  might  be  well  worth  while  especially  on  this  river. 

FROZEN  WOOD. 

Frozen  wood  saws  hard  increasing  the  cost  of  saw  repairs.  Very  often 
dry  wood  which  is  worthless  comes  to  mills  and  in  cutting  logs  from  dry  trees 
special  care  should  be  taken  to  see  that  wood  inside  the  sap  is  not  cracked  or 
checked.     Ten  inches  of  sound  wood  inside  the  sap  is  a  good  limit  of  safety. 

AMOUNT  OF  WASTE. 

The  manufacture  of  the  wood  I  will  not  take  time  to  describe  as  you 
are  all  familiar  witii  it.  Wliat  becomes  of  the  log  is,  however,  of  interest  and 
in  general  a  fair  average  would  be  as  follows: 

Timber 50  per  cent. 

Sawdust  30  per  cent. 

Slabs,  edgings  and  board  ends 20  per  cent. 

100  per  cent. 
Of  course  these  results  vary  greatly  depending  on  the  use  of  a  band 
saw  or  circular,  the  diameter  of  the  logs  sawn  and  the  size  of  the  lumber  made, 
etc.     P^r  instance  in  a  mill  sawing  logs  of  S^A  inches  diameter  13  feet  long  into 
114  inch  boards  tiie  following  results  were  obtained: 

Timber 42.6  per  cent. 

Sawdust 26.4  per  cent. 

Slabs,  edgings  and  board  ends 31.0  per  cent. 


100  per  cent. 
Here  the  per  cent,  of  lumbtT  was  low  and  slabs  high  owing  to  the  fact 
that  this  mill  was  purposely  slabbing  heavy  as  the  waste  went  into  chips.  From 
this  table  it  will  be  noted  that  where  only  half  of  the  log  gets  into  lumber  the 
problem  is  to  utilize  the  waste.  Where  a  mill  is  run  in  conjtmetion  with  a  pulp 
mill  the  sawdust,  bark  and  board  ends  luuler  12  inches  are  used  as  fuel  either 
direct  under  the  boilers  or  as  in  a  gas  producer,  and  the  slabs  and  edgings  are 
made  into  chips. 

USES  OF  WASTE. 

In  this  connection  it  might  be  well  to  mention  some  of  the  uses  to 
which  saw  mill  waste  can  be  put  to: 

All  barks  contain  a  certain  amount  of  tannic  acid  which  is  used  in 
the  process  of  tanning  leather,  and  in  the  so-called  Dutch  process  of  making 
paint.  The  tannic  acid  in  bark  of  wood  which  has  lain  in  the  river  for  a  long 
time,  however,  has  been  largely  dissolved  and  for  that  reason  is  not  satisfactory. 
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Hemlock  bark  has  the  largest  yield  of  the  soft  woods.  It  snould  be 
peeled  in  the  woods  and  piled  where  it  will  dry  as  speedily  as  possible. 

The  usos  to  wli....  sawdust  and  waste  wood  are  put  are  many  and  1  will 
name  only  some  of  the  principal  ones: 

(1)  As  a  packing  material. 

(2)  Dynamite.     As  an  absorbent  for  nitro  glycerine. 

(3)  Mixed  with  rosin  for  connnon  fire  lighters. 

(4)  Briquettes.  Made  by  mixing  concentrated  waste  liquors  from 
the  suljdiate  pi'occss.  used  as  fuel  or  for  distillation  in  manufacture  of  wood 
spirits,  acetic  acid  and  th.  rcoal. 

(.5)  Oxalic  acid  is  made  under  a  caustic  soda  and  caustic  potash  treat- 
ment.    This  acid  is  used  for  dying  purposes  and  the  formation  of  formaldy- 

hldc. 

(6)  Glucose.  By  an  acid  ti-eatnu'nt,  this  being  used  for  syrups 
(corn  syrups  included)  and  an  alcoliol  can  again  be  fermented  from  this  from 
which  the  fiiust  whiskey  is  produced. 

These  are  only  a  part  of  the  uses  to  whii  li  sawdust  is  jnit,  so  the  possi- 
bilities along  this  line  can  be  readily  seen. 

Where  hardwood  or  soft  woods  are  sawn  the  waste  can  be  used  for 
fuel  or  in  tlie  tlistillation  of  wood  alcohol.  From  this  process  charcoal,  wood 
alcohol  containing  acetone,  acetate  of  lime,  tar  and  wood  oils  are  produced. 

CEDAR. 

In  passing  it  miglit  he  well  to  note  that  cedai'  besides  being  made  into 
shingles  in  the  saw  nnll  is  valuable  for  other  purjioses :  For  ties,  mentioned  later, 
telegraph  and  telephone  poles,  f(>nce  posts  and  in  tlie  manufacture  of  boats. 
Its  principal  characteristic  is  lightness  and  ability  to  stand  weathering. 

One  Universal  market  for  certain  woods  is  in  the  sale  of  railroad  ties. 

RAILROAD  TIES. 

The  following  are  the  woods  most  commonly  used  for  this  ]iurpose  to- 
gether with  the  average  life  (when  unkyanized) 
Cedar,  9  years. 
White  Oak,  7  years. 
Chestnut,  7  years. 
White  Pine,  5  years. 
Banksian  Pine,  7  years. 
When  kyanized  the  life  is  increased  about   'M  |ier  cent.      It   might   be 
noted  that  the  plentifid  lianksian  Pine  of  Quebec  is  a  serviceahle  and  cheap 
wood  foi'  ties.     Owing  to  facility  with  which  it  can  be  cut  an<l  to  its  extremely 
pitchy  natni'e  which  retards  the  decay  of  the  wood. 

The  sizes  used  are  from  8  to  9  foot  lengths  fi'om  (i  to  9  inch  face  and  six 
to  nine  inches  thick,  dejiending  what  lines  used  on.  When  scinared  1  inch  is 
added  on  the  face.     I'nifoi'iuly  sound  logs  are  reiiuire(l. 

HARP  WOOI>S. 

The  liadwoods  most  commoiily  used   for  the  miinufact ure  of  rcnigh 
hunber,  are  yellow  birch,  rock  iiuii)le  and  beech,  also  elm,  oak,  ash  and  white 
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lii:i|ilr  ill  li'ssd-  i|ii:iiititic's.  (If  llicsr  lirsl  tliriT  liirdi  is  tlir  tiHist  valiialili- 
larf,'cly  ovvitit;  to  the  jjuml  finish  oWtaiiird.  Uock  iii:i|ilr  is  slr(in<,'i-i-  ami  iiion- 
lasting;  hut  (hus  not  iiiiii^;  as  hi|,'h  a  |)ric<-  on  the  iiiarkrt.  Hfc-ch.  |ii-ohahly  for 
the  reason  that  it  's  iiiorr  apt  to  he  i\iy/.y.  ranks  third  althon^'h  it  niakcK  i-xccllmt 
Hooriii},'. 

CifAhlNC    I.OfiS. 

Ill  I'uriiishiii':  wood  for  tliis  maiiiilartnii-  too  irnicli  cai'i-  cainiot  Ix- 
taken  ill  sch'ctiiiir  onl\'  tlir  sound  wooil.  in  the  lirst  phicf  then'  is  ail  i-xcfssivc 
amount  of  waste  even  in  sound  h)j;s  due  to  the  lo>;s  often  ln'iin^  eronked  and 
ini|)()ssihi('  to  square  iip  without  niakintr  a  hir^re  amount  (d'  slalis.  Secondly 
by  nature  most  luirdwdods  are  inoi-e  inclined  to  unsoundness  than  the  soft 
woods,  'i'hirdly  the  unseen  defects  are  f;reatei-  and  the  heart  rots  are  more 
coniiiion.  .Miieli  of  the  money  lost  in  this  husiness  is  ilone  rifrht  in  the  woo<ls 
in  not  cnliiiifj:  out  lojrs  of  an  inferior  (|ualit.\  which  can  only  lie  used  for  the 
lower  firadcs  and  in  many  eases  have  to  he  thi'own  out  entirely  at  the  mill. 
Under  present  market  conditions  the  margin  of  profit  in  this  husiness  is  so  small 
that  the  greatest  care  anil  judgment  should  he  used  in  tlu'  wood  cut. 

I;KN(;tiis. 

The  lues  should  he  cut  in  even  lengths  allowing  at  lea.st  two  inelics  for 
hoard  ends. 

]>iami:ti:i{s. 
l-'or  top  diaineti'r  eight  inches  is  the  minimum 

HEARTS. 

Contrary  to  the  soft  woods  the  heart  wood  when  sound  is  tin-  most 
valuable  part  of  the  h.g  on  birch,  beech  ami  maple.  This  is  on  account  of  the 
better  finish  Ilial   i-aii  be  obtained. 

The  logs  should  be  free  from  lai-ge  limbs,  fairly  straight,  free  from 
seams  as  tliey  generally  mean  hiihleii  decay  and  well  cleaned  from  dii-f.  Frozen 
hardwood  is  very  hard  on  saws  and  the  best  lumber  can  be  made  in  the  sum- 
mer. 

i:.\i?i,Y  i)i:('.\Y. 

Hardwood  slio\dd  not  be  allowed  to  lay  over  a  yeai-  as  it  checks  liadly 
and  is  apt  to  beconu'  do/..\'. 

(iTIIfOK  l'H(il'|-cTS. 

The  final  products  from  hardwoods  besides  lumi)er  arc  too  innuerous 
to  e\iii  mention  in  total.  The  pi-inci|)al  hai'dwood  products  from  round  lops 
in  this  counti-y  are  bricHy  : 

PRODUCTS  WOODS  MADE  FROM  REMARKS: 

Jiobbins  W  bite   and  y  c  1  I  o  w  Six  inch  wood  can  be  used  to  goo«l 

Uirch.  Hock  .Maple  and      advantage    and    partially    defective 
Beech.  wood  ean  be  worked. 
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Squares 


White  and  yellow 
Birch,  Rock  and  White 
Maple  and  Beech. 


Tooth  Picks 


White  Birch  and  Pop- 
lar. 


Outside  of  long  lumber  this  indus- 
try is  the  greatest  user  of  hardwood 
as  the  product  made  can  be  used  for 
so  many  different  finished  articles. 
The  function  of  this  industry  being 
to  reduce  the  wood  to  workable  con- 
dition. The  quality  required  depends 
on  the  use  to  which  the  squares  are 
put.  Sqiiares  for  spools  are  made  out 
of  white  birch  aloue  on  account  of 
the  smoothness  with  which  this  wood 
can  be  turned.  Dowels,  clothespins, 
novelty  stock,  chair  stock,  and 
handles  are  some  of  the  principal 
products  made  from  squares.  In  this 
manuf  actiu'e  most  of  the  wood  can  be 
worked. 

The  best  quality  only  can  be  used. 
Birch  can  have  only  small  heart 
stains  large  enough  to  hold  logs 
wliile  they  are  turned.  Poplar  must 
be  sound  and  free  from  stain  and 
knots.     Tops  not  less  than  8  inches. 

Logs  have  to  be  free  from  knots, 
10  inches  at  top  end  and  heart  sound. 

Spruce,  balsam  and  willow  or  any 
M'ood  of  light  high  color  tough  fibre 
can  be  used  but  the  best  results  are 
obtained  from  basswood  and  poplar. 
This  is  generally  cut  4  feet  5  inches 
top  peeled  and  seasoned  if  possible. 

In  addition  the  other  principal  woods  not  mentioned  are : 
Used   for  products   requiring   toughness   and   pliability   such   as 
handles  of  all  description,  carriage  bodies,  car  works,  crutches, 
etc.,  where  toughness  and  strength  are  important. 

HICKOEY :    Carriage  parts,  certain  handles,  etc. 

ALDERS :      Has  exculsive  use  in  the  form  of  charcoal  in  the  mamifacture  of 
high  grade  black  powder. 

The  few  remaining  species  occur  in  sucli  small  quantities  as  to  be 
pet  worth  taking  time  to  discuss  in  this  paper. 


Veneers : 


Excelsior : 


Yellow  Birch,  Rock 
JIaple,  Beech,  Oak  and 
Basswood. 

Basswood   and   Poplar. 


ASH: 


♦Xorxes  F.  WardweU 
1868190!) 

O.  J.   Condon 
186g-date 


•Horace  P.  Frost 
1868-1912 


•L.    C.    Beatti* 

18681907 

Thos.   J,   Tracy 
1872-dato 
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GOVERNMENT,  SEIGINORY  AND 
PATENTED  LANDS   IN    CANADA 

m    II.  HRlt'K  Kl.KTfllKK. 

(icnoniiiu'iit.  Crown  or  Limit  Ijuiuis  air  lliosc  srl  iisidc  liy  tin-  I'roviii- 
ciiil  (JoviTiiiiU'iit,  eitliiT  for  iliitn't  sale  of  tlic  owttiiij;  ri^'lils  for  tin- 
mainifa<-tiiri'  within  \\u-  Itoniinion  of  tlic  iiiniluT  or  |)iil|>\voo<l  tluTi-oii,  or 
to  Ik(  used  as  |ia\  nicnt  for  assistani-c  jrraiitfd  hy  tin-  (iovi-rnmrnt.  priii- 
cilially  to  Kailway  enterprises,  as  voted  liy  tin-  Lejjislature,  under  tlie 
lieadin^  of  Siilisidy  Lands.  Tlie  wood  from  these  lands  must  lie  manufaetured 
ill  Canada,  wliieli  proliiliits  the  wood  under  tliis  hcadinir  from  llein^r  manufae- 
tured into  eitiier  pulp  oi'  paper  outside  of  Caiuithi.  jjieeiises  to  eiit  from  Limit 
hind  nia\  hi'  purchased  when  ii\aihil>h'  at  an  annual  •ground  i-eiitai  of  $r).(M)  per 
square  niilr,  and  an  additional  ehai'i^e  for  eaeh  cord  of  wood,  tliousand  fi'et  of 
luiidier,  or  other  prodliet  rut. 

sl■:l(.Mlll;^  lanhs. 
These  are  situated  prineipall\  on  the  shores  of  llie  St.  Lawrence,  soim 
ahove,  hut  lar-rely  helow  the  cil\  of  tjuehcc.  They  were  lirst  granted  l)y  the 
Kinjr  of  i-'rance  to  certain  of  his  favori'd  suh.ji'cts  w  iio  came  out  to  what  was 
then  known  as  New  i<'rance.  duriiifr  the  Kreiudi  re-rime.  When  the  Itritisli  in  17r>!> 
took  (^»ueliec.  no  chan-res  wei'e  made  in  the  o\\  nership  of  laiiils  t^raiited  under  tlie 
l''reneh  rule.  The  Seijineurs,  as  do  their  lii'irs  and  assi;;ns  at  the  presiMits  time, 
held  their  ■rrants  or  as  they  are  called  ' '  Seii,'niories""  oiilrinht,  free  from  any 
license,  i-i-utal  or  other  char^^'.      The  wood  therefore  i-nl   on  these  hinds  is  piiv- 

er 1  hy  tlie  same  laws  covering  wood  cut   on  pri\ately  owned  lands,  and  is  to 

ever\   intent  and  i>ur|)0se  the  same  as  Kreehohl  land. 

SIIT'n.Kli'S'   l.d'I'S 

These  are  j;raiilcd  hy  the  ( lo\  crniiiciit  in  tei-rilories  set  asiilc  for 
colonization  pui-poscs  to  Settlers,  upon  Ihe  payment  id'  a  nominal  eliiLrj»e 
of  aliout  si.\ly  cents  per  acre,  pavahle  in  live  annual  installmeiils,  with 
interest  at  si.\  pel'  ciiit..  ami  upon  makinjr  an  allidivil  to  the  elVect  that 
they  wish  to  acipiii'e  the  lot  for  (deariii-;  and  ciillivatilin  for  their  own 
per.sonal  licnclit.  that  any  lot  or  lots  alri'ady  held  liy  the  applicant  are 
at  least  one  half  under  cultivation,  that  it  is  not  liein^r  ae<(uired  solely 
for  the  puriHisc  of  cuttint;  llu'  tiiiihiu-  Ihcreon  for  sale,  or  liavint;  it  cut 
liy  others,  and  that  tlu'  lot  is  iiiioeeupied  and  nnimprove.l.  These  jrrants 
are  of  11)0  acres.      In  case  of  a  lot  eonsisliiif:  of  mon-  than  KM)  acres,  the  Patents 

must  lii-st  he  secured  \'i>y  the  100  acres  liy  the  essiiry  work,  as  laid  down  in 

the  (iovernmeut   luMrulations.  Iieiii^'  performeil,  then  the  residue  or  the  acrea^^■ 
in  excess  of  the  lOU  uuiv  be  treated  iu  the  stiiue  way,  uiul  udditiouul  ruteul 
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seciiri'il  therefor.  The  coiuiitions  for  seeui-iiig  the  Patent  for  lots  secured  pre- 
vious to  1909  are  that  10  per  cent.,  (and  after  1900,  15  per  cent. "I  of  the  acreage 
must  be  cleared  within  five  years,  and  have  the  same  under  good  cultivation, 
that  the  settler  within  eighteen  months  must  build  a  house  of  at  least  16x20 
and  reside  in  it  until  the  issue  of  the  Patent.  At  the  expiry  of  the  five  years  the 
settler  must  have  on  the  lot  a  barn  of  at  least  20x25,  including  a  .stable.  Three 
acres  of  the  cultivated  portion  must  be  fit  for  ploughing.  No  timber  can  be  cut 
before  the  Patent  is  issued  except  for  clearing,  fuel,  buildings,  etc.,  and  if  sold 
must  be  manufactured  in  Canada.  No  transfer  of  rights  is  permitted  within 
these  five  years.  When  this  work  has  been  done  to  the  satisfaction  of  the  Gov- 
ernment or  CroM-n  Lands  Agent,  who  inspects  the  work,  a  Certificate,  known  as 
a  Patent,  is  issued  in  the  name  of  the  settler,  which  gives  him  a  clear  title  to 
the  lot,  or  residue  of  a  lot,  as  the  case  may  be,  and  he  may  then  do  as  he  sees 
fit  with  it  thereafter.  The  lot  then  may  be  classed  as  Freehold  or.  as  it  is 
known,  a  Patented  Lot.  No  person  may  secure  a  Patent  for  more  than  :^00 
acres,  unless  the  lot  or  lots  have  been  secured  by  judicial  sale,  sale  for  imuiicipal 
or  school  taxes,  or  by  succession  without  a  will. 

COUPE  DE  BOIS. 

In  buying  the  cutting  rights,  or  as  they  are  known  in  Canada,  the 
"Coupe  de  Bois, ""  on  lots  said  to  be  Patented,  or  in  buying  them  outright,  that 
is,  land  and  all  other  rights,  it  is  first  necessary  to  have  tangible  proof  that  the 
Patents  have  been  issued  and  that  they  are  legally  held  by  the  Vendor,  then  to 
ascertain,  in  cases  where  the  Vendors  have  not  secured  the  Patents  themselves, 
but  own  the  lots  by  purchase  or  otherwise,  that  the  titles  are  good  in  every 
respect,  that  is  starting  from  the  issuing  of  the  Patent,  down  through  all  inter- 
mediate holders  to  the  prospective  seller.  In  "Outright"  purchases  the  Patent 
itself  must  be  secured,  or  if  it  has  been  lost,  a  duplicate  nnist  be  obtained  from 
the  Crown  Lands  Department.  In  tlie  purchase  of  the  cut  only  the  patent  may 
sometimes  be  secured,  but  in  most  eases  the  holder  of  the  lot  declines  to  allow 
it  out  of  his  possession.  In  all  eases  of  purchases,  under  either  heading,  the 
deed  mu.st  be  registered  at  the  Division  Regi-stry  Office  again.st  each  lot  separ- 
ately. As,  according  to  the  Law,  with  the  few  exceptions  ali-eady  mentioned. 
Patents  can  not  be  secured  by  one  party  for  more  than  300  acres.  Unpatented 
lots  have  little  value  for  pulpwood  purposes  to  be  exported.  In  i-egard  to  the 
conditions  untler  which  a  Patent  is  obtained,  a  good  deal  is  left  to  the  discretion 
of  the  ilinister  and  his  agents,  and  very  often  the  conditions  can  be  modified, 
and  the  Patent  secured  in  much  shorter  time. 

PBEEHOLI)  LANDS. 

Freehold  lands  or  lands  held  in  fee  simple,  are  those  on  which  there 
are  no  restrictions  other  than  possibly  a  reservation  of  the  mining  rights,  and 
no  charges  other  than  taxes.  These  lands  are  purchased  originally  from  the 
Crown  and  the  owner  is  free  to  do  as  he  wishes  with  the  lumber,  pulpwood,  or 
other  product.  The  wood  from  these  lands  can  be  exported  direct  from  the 
stump.  Good  Freehold  lands  are  the  most  desirable  and  most  sought  after, 
and  are  therefore  the  hardest  to  secure, 
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To  siiiij  ii|>  I  III'  rchilidji  III'  till'  (lilVi'i'i'iil  I'lassilicatioii  of  laiiilM  wliicli  wc 
have  just  I'oiisiiliii-il.  \M-  have  seen  that  Sfijjniorv  liHinls,  I'ati'iitcd  Lots  ami 
FrcchDlil  Ijaiid  can  he,  f;ciicrally  s|)cakin(;,  considered  together — as  the  pulp- 
wood  or  other  pi-odiiet  cut  on  any  one  is  fjoverniwl  hy  the  same  laws  in  cairh 
case — that  is  tree  to  e.\|iort  out  of  tiie  eounti-.\.  while  the  jirodiiet  from  (ioverii- 
incnt,  Crown  or  hinnt  hand  cannot  he  expoi-ted  in  the  raw  state.  In  the  casi- 
of  iofjs  they  must  he  manufactured  into  lumher,  or  other  like  product.  an<l  the 
pulpwood  into  cither  ptilp  or  |)apcr. 
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SPECIES,  VALUE  AND  GROWTH  OF  TREES 


BY  JOHN  F.  HK(.'K. 

I  will  endeavor  to  furiiisli  in  this  tirief  papci-  a  few  facts  relative  to 
the  species  of  trees,  their  value  and  something  of  their  growth. 

TEEES  AT  WORK. 

In  oui'  daily  duties  the  tree  occupies  all  of  our  attt'ntiou  and  activity, 
we  greet  him  in  the  foi-est,  in  the  river,  on  the  cars  and  in  the  mill.  As  long  as 
the  sun  shines  and  the  rain  falls  he  makes  raw  material  for  us  and  in  a  manner 
which  does  not  require  any  expensive  apparatus.  In  no  other  business  is  the 
product  also  a  producer. 

We  speak  of  the  millions  that  stand  on  a  section  of  land,  the  thousands 
that  are  sluiced  down  throiigh  the  booms  and  we  walk  through  the  woods  and 
rejoice  at  the  sight  of  a  beautiful  ■'fotn-  logger."     Everything  is  ready  made. 

Let  us  open  the  tloor  for  a  brief  moment  and  catch  a  fleeting  glance  of 
the  great  labaratories  of  nature  which  nmke  all  of  this  jiossible. 

We  must  discover,  in  a  general  way.  how  tlu'  tree  lives,  for  trees  are 
alive  and  must  be  considered  as  living  and  at  work. 

FERTILIZATION. 

The  first  ste])  in  the  growth  of  a  tree  takes  place  when  the  pollon  grain, 
those  masses  of  yellow  powder  which  all  of  .\-ou  have  seen  coming  from  spruce 
and  pine  trees  in  the  Spring  time,  are  carried  by  wind  or  insects  to  the  female 
flower  of  a  tree. 

Ti-ees  have  tw(i  kinds  of  flowers.  'Sl;\\v  and  feiiinle.  The  male  tlowcT 
produces  only  the  pollen  grain,  oi'  male  sex,  the  female  Hower  organizes  within 
its  ovary,  female  cells. 

The  j)ollen  gi'ain  in  its  voyage  through  the  aii-  falls  n|Min  the  specially- 
pi-epared  receptacle  of  the  female  flower.  This  recel)tacle  holds  the  pollen  grain 
by  nutans  of  sticky  Huid.  The  jiollen  grain  begins  to  gro\\-  down  into  tlie 
receptacle  until  it  reaches  the  female  cells  and  the  process  of  fertilization  takes 
place. 

As  a  result  of  tins  fusion  an  endu'yo  tree  is  formed,  looking,  in  its  first 
conception  like  the  letter  "Y.""  Arountl  this  embryo  a  hard  case  begins  to 
grow,  and  when  it  is  matni-eil  it  falls  off  and  is  called  a  seed. 

SEEDING. 

Our  little  seed  falls  to  the  groun<l  and  is  reads'  for  gei-ininat  ion.  Now 
germiimtion  is  nn-i-ely  an  awakening  process,  foi'  the  little  ti-ee  is  already  a 
I'eality  within  the  seed,  but  needs  certain  external  conilitions,  prominent 
among  which  are  definite  amoitnts  of  moisture,  heat,  air  and  soil. 
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I'AKTS  OK  A   TItKK 


'I'll  I  ■  I  li  ii'c  |ii-iiici|ilr  |i;i|-t.s  (if  :\  I  I'l'c  ;in-  I  hi'  fonts,  stflii  and  crdwii.  Tin- 
I'diils  t;ik('  ii|>  I'doil  iiiiiliTKils  IVdiii  tlic  soil,  till'  sti'iii  t  r'aiisports  tiiciii,  aii<l  the 

i-i'iiw  II  ilit;csls  I  he   I' 1. 

i«)()'rs. 

Tlir  liisl  |i;irt  to  cscaiir  Iroin  tlic  scimI,  is  tin-  root.  It  at  oiici-  slmws  n 
fcspoiisivi'  iiilliinicc  to  t  lir  lartli.  Wlini  t  hi'  sti'iii  t  i|i  cxtrii-atcs  it.sfit',  it  at  om-ir 
shows  a  responsive  iiitliieiiee  to  the  lifjhl. 

CIv'OWX. 
'I'he    eroWll    is    of   spei'ial    illtrlest.    lii-c;illse    licri'    reprotlnet JoN    anti    ill- 

t;estion  takes  plaec\  ami  also  we  can  e(>iitrol  the  shape  of  a  crown  which  in  turn 

illHlleliees  tile   pi'oiliict    of  tlir   tree. 

STK.M. 

'I'he  materials  ahsoi'hed  by  the  I'oots  must  he  carrietl  to  thi'  leaves.  The 

tiaiisportat  ion  of  the  materials  takes  place  in  the  stem,  through  the  sap  wood. 

For  this  reason  the  sap  wood  is  always  moist.     The  heartwooil  is  dead  wood. 

It  doi's  not  assist  in  the  proilnetion  of  food,  luit  acts  iinM-rlv  as  a  mc'ehanieal  stip- 

i)ort. 

TRANVSl'IUATION. 

When  the  water,  oarryinfr  the  dissolved  salts,  reaches  the  leaves,  all 
of  the  salts  are  retaineil.  hut  only  a  poition  of  the  water.  A  jri'eat  deal  more 
water  enters  tlir  tree  than  is  nei'ded.  ami  this  exee.ss  water  must  l)e  eva|(orate(l 
from  the  leaves. 

The  [irocess  of  evaporating  thf  v>ater  is  calleil  transpiration.  When 
thei'e  is  plenty  of  water  on  liaml,  the  tree  transpires  freely;  when  theri-  is  a 
scarcity  of  water,  the  leavi's  havi'  the  power-  to  check  trans|>iration. 

i,i:avks. 

The  liaves  are  llie  stomach  of  the  tree  hecanse  they  manufacture  the 
fonil.  .\ll  leaves  are  LTieen.  This  leaf  preen  has  the  pheiionn-nal  power  of  ah- 
sorliinir  enerfjy  from  the  sun. 

The  leaf  takes  fi'om  the  air  carlion  anil  oxxfren,  retains  the  carhon.  and 
toji'ether  with  the  watei'  from  the  roots.  recond)ines  the  elements  in  a  new  way, 
the  first  \isil)lr  proilnrt  of  whieh  is  snirar  and  starch. 

CA.MHIIM. 

This  material  is  needed  for  the  huildini:  n|>  of  cell  wall,  or  wooil.  The 
food  s<i  manufactured  must  hi'  distrihuted  to  tin-  •rrowini;  parts  of  the  tree.  It 
is  then  transformed  into  an  extrenndy  complex  compound,  called  camliium. 

This  camhium  is  a  thin  layi'i-  of  living  suhstance  lyinsr  hctwei'n  the 
hark  and  the  wood  of  the  t  ree.  This  living  suhstance  is  capable  of  cell  division, 
actual  growth. 

In  tlu'  process  of  growth  tin'  inin>r  cells  of  the  cambium  beconu'  wood 
and  tile  outer  cells  remain  cambium.  Since  the  inner  cells  turn  into  wood  and 
liecoine  hard,  the  march  of  the  cambium  is  continuously  outward,  making  dia- 
meter growth. 
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WOOD  RINGS. 

The  annual  ring  is  composed  of  two  kinds  of  wood.  The  Spring  wood 
and  tlie  snmniei-  wood.  Tln'  Sjiring  wood  is  liglit  in  color  and  tlir  suiinncr  \\-ood 
is  dai'k  . 

In  the  Spring  time  when  the  tirst  cells  have  been  formeti,  they  are  im- 
mediately used  for  the  conduction  of  water.  In  oriler  to  lift  the  water  rajiidly 
these  cells  have  wide  ojienings  and  thin  walls. 

In  the  siniimer  time,  while  the  living  substance  is  stili  working,  and 
there  is  plenty  of  digested  food  on  hand  and  the  demand  for  water  is  not  so 
great,  the  cells  then  formed  are  thick  walled.  For  this  reason  the  .summer 
wood  of  a  tree  is  heavier  and  stronger  than  the  Spring  wood. 

When  tlu'  cool  season  sets  in,  cells  growth  is  checked.  The  annual  ring 
has  been  formed.  This  process  of  adding  an  annual  i-ing  wili  go  on  the  next 
year  and  for  every  year  that  the  tree  lives. 

The  more  leaves  a  tree  carries  the  greater  is  its  digestive  capacity,  th(> 
greater  is  the  amount  of  wood  formed. 

TREE8  COXBIDP^REI)  COLLECTIVELY. 

This  is  bi-ietly  the  life  history  of  an  individual  tree.  While  it  is  neces- 
sary to  know  something  of  the  history  of  an  individual  tree,  the  object  of  our 
business  is  not  a  single  tree,  but  acres  of  trees,  a  collection  of  ti-ees  to  be  con- 
sidered as  an  organic  whole;  the  residt  of  evolution,  of  a  i-elatu)n  between  the 
components  of  the  forest  themselves,  to  the  soil  and  to  the  climate.  The  behavior 
of  trees  under  these  new  conditions  bi'ings  about  an  entirely  new  train  of  re- 
sults. 

There  ari'  MO  specirs  of  trees  in  the  United  States,  70  of  winch  fuiMiish 

a  product  for  the  market. 

strtTtGle  for  existence. 

The  abundance  or  scarcity  of  a  tree,  the  locality  in  winch  it  grows, 
size  and  rate  of  growth,  are  determined  by  the  weapons  with  whiidi  the  species 
arm  themselves  in  the  struggle  for  their  existence. 

Different  species  are  adapted  to  live  in  ditferent  climates.  The  palms 
auil  broad-leafed  evergreen  trees  are  found  in  the  tropics.  In  the  middle  lati- 
tudes the  oaks,  hickory,  yellow  poplars  and  chestnuts  flourish,  while  in  the 
uoi'thern  latitudes  the  spruce,  pine,  aspens,  and  birches  hold  s\\  a\'. 

The  meek  species,  those  modest  with  reference  to  soil,  neat  and  mois- 
ture, like  the  pine,  have  the  advantage  over  the  exacting  species  which  retpni-e 
a  fertile  soil  for  their  growth,  the  beech  for  instance. 

Power  of  resistenee  to  storms,  frost,  drouth,  iinmunity  frtmi  insects, 
rapidity  of  height  growth,  long  life,  each  and  evei-y  one  of  these  factors  will 
determine  the  su[iremacy  of  one  species  over  another  (^n  the  forest  floor. 

MOlSTfRE. 

Heat  and  moisture  determine  the  disti-ibution  of  trees.  A  wet  climate 
will  produce  a  rich  foi-est,  a  ilry  climate  will  pro<luee  stunted  growth.  This  is 
splendidly  illu.strated  in  the  forests  of  tin-  West.  Taking  a  cross  section  of  the 
United  States  fi-om  the  westei-n  coast  to  the  State  of  Michigan,  we  find  that  the 
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moist II I'l'  hiili'ii  vvimls  I'liiniii^'  ri'iiiii  till'  Pai'ilii'  Oci'iiii  anil  [inssin^;  in  tlu-ir 
castcrix'  romsi-  nvrv  the  <  Ojist  Kaii^'c.  t'iisciKlc,  l'>lur  ami  Rocky  moiirituinH,  (Hh- 
triliiiti'  tlii'ir  inoistiiri-  only  in  IIk'  altitinlcs  aliovi-  tin-  iowfst  ^i\\>  ovi-r  which 
they  pass.  Tlir  rasti  in  sides  of  tiir  raiM^cs  show  very  little  toi-fst  ami  the  low 
lutuls  arc  |irarirs  and  deserts. 

SIOKIUNC  I'OWKH. 

'riiei-e  is  a  marked  advaiitafrc  in  the  eliaraeter  and  ilissi'iiiiiiatioii  of 
seeds.  S|ieeies  that  liaxe  li^'lit  seeils,  siich  as  |)iiie.  spi'iicc  and  poplar,  have 
the  advantage  over  heavy  seeded  species  like  oak  and  hickory.  The  former  are 
transpoi'tcd  by  the  wind  and  the  latter  hy  hirds  and  animals. 

A  hireli  tree  which  |>r(idiices  seed  every  year  has  the  advantaffe  of 
cstahlisliiiii;  itself  over  a  trei'  wtiieli  iiroiluees  seed  every  five  years,  the  sprin'c 
for  instance. 

The  seed  of  the  willow  loses  its  power  id'  t;crmiiiation  within  a  few 
hours,  while  the  seed  of  a  black  locust  may  lii'  dormant  on  the  ground  for  years, 
only  to  be  called  to  life  by  a  surface  tire 

NHKI)  OK  LIi.llT. 
Some  species  demand  lifjht,  others  demand  shade.  Shade  ilenianding 
species  like  maple,  liemlo(d<.  spruce  and  balsam,  have  a  dense  crown,  the  leaves 
run  all  along  the  branelies,  are  able  to  function  in  the  shade  and  the  trees  are 
able  to  live  beneath  the  shade  of  other  trees.  The  as|)ens  and  birches  show  by 
the  very  openness  of  their  crowns  that  they  want  lots  of  light.  They  are  unable 
to  thrive  belii-ath  the  shade  of  other  trees. 


SrCt'KSSlON  OF  I'ORKSTS. 

T'pon  this  classitication  of  lijrht  depends  chiefly  what  we  so  comonly 
sec,  the  succession  of  forests. 

When  a  tract  is  lodged  over,  the  aspens  come  in  quickly  ami  take  com- 
plete possession  of  the  <rroiiiid.  The.\'  have  the  advantairc  of  being  prolific  seed 
liroducers,  they  want  lots  of  sunsliiiie  m  their  youth  and  they  arc  rapid  gi-owcrs. 
Kilt  if  >ou  look  bematli  the  stands  id'  these  asjieiis  you  will  find  that  the 
modest  spruce  has  also  established  himself.  lie  does  not  want  a  lot  of  sunshine 
in  his  youth,  he  is  not  a  rapid  grower,  but  he  is  able  to  endure  what  the  aspen 
cannot,  and  that  is  shade. 

In  a  few  _\ears  the  green  tops  of  the  spruce  will  begin  to  show,  gradu- 
ally coming  up  through  tlu'  aspen  stand,  crowding  it  steadily.  The  aspens  have 
spent  all  of  their  energy  producing  height  growth,  ami  as  is  the  case  with  tlie 
most  rapid  growers,  its  reign  is  of  short  duration,  iieeaiise  its  life  is  short.  Tin- 
slowci-  growing  siiriicc  which  could  support  itself  undei-  the  shade  of  tin-  aspens, 
remains  on  the  field,  the  victor  by  force  of  persistency. 

COMPOSITION  OK  WOOD, 

Wood  is  composed  cliiet1\   of  carbon  and  water,      .\boiit  one-half  and 
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and  onc-lialf.     Only  one  per  cent,  of  mineral  matter  is  taken  from  the  soil  in 
the  form  of  food  by  the  trees. 

PHYSICAL  QUALITIES  OF  SOILS. 

In  forest  soils,  the  pliysieal  qualities  are  of  first  importance,  not  the 
ehemieal  qiialities. 

By  physical  qualities  we  mean  cliietiy  the  disposition  oT  soils  to  water, 
air,  the  looseness  or  compactness  of  soil  and  its  power  of  heat  conduction. 

With  refci'cnce  to  tlie  ilisjjosition  of  soils  to  water  and  aii',  the  size  of 
the  soil  grain  is  important.  If  a  soil  is  too  loose  it  can  hold  only  a  small  amount 
of  watei-  and  quickly  gives  up  its  heat.  Sueli  a  soil  is  sand.  Clay  soils  are  fine 
grained  soils  and  are  usually  very  fertile.  However,  should  a  sod  rot  into  too 
fine  a  condition,  it  Ix'comes  exceedingly  compact  and  trees  will  not  groAV  on  it. 
This  is  one  explanation  why  we  do  not  find  sufticient  tree  growth  on  the 
prairies. 

Tile  ability  of  trees  to  live  on  some  soils  is  merely  a  nuMdianical  ability 
in  which  tlie  root  hairs  are  adjusted  to  meet  that  one  condition  of  a  certain  soil. 

The  shales,  slates,  limestones,  granites  ami  greisses  are  soils  adapted 
for  tree  growth.  While  some  of  these  soils  may  not  be  ideal  for  forest  growth, 
the  great  alleviator  of  soil,  is  humus. 

HUMUS. 

Humus  is  decoinj)Osed  mineral  and  vegetable  mattei';  it  is  the  duff  or 
leaf  mold  which  you  find  on  the  forest  floor.  Humus  is  rich  in  plant  food,  has 
great  water  holding  capacity  and  prevents  rapid  changes  in  temperatni'e. 

While  agi'iculture  exhausts  a  soil,  a  forest  euT'iches  its  soil.  Again  the 
tree  is  not  only  a  protluet  but  also  a  producer. 

SWAMP  TIMBEK. 

The  I'cason  \\hy  ti-ces  gi-owing  in  swamps  are,  as  a  general  rule,  re- 
stricted in  growth,  seems  to  be  line  to  the  fact,  that  some  corKiition  is  inter- 
fering with  the  i)roblem  of  water  absorption  by  the  I'oots.  It  is  concluded  that 
the  greater  coldness  of  swamp  water  has  caused  a  <liminished  absorbing  power 
of  the  roots,  for  the  difference  in  temperature  ln'twcm  the  water  of  a  swamp 
and  that  of  other  M-atei'  is  quite  remarkable. 

Also  certain  salts  dissolved  in  swamp  wafei-  f\ii'ther  tend  to  ciu'ck  the 
power  of  absoi'])tion.  It  is  kno\vn  that  the  jiower  of  osmosis,  that  is,  the  process 
of  conducting  the  water  into  the  r-oots,  is  brought  about  by  the  ability  of  a 
strong  solution  to  absorb  a  weak  one.  If  the  solution  of  salts  in  swamp  watei- 
is  stronger  than  that  winch  is  contained  in  the  i-oots,  it  is  readily  understood 
how  the  work  of  the  roots  is  interfered  with. 

Trees  living  in  swamjjs  have  learned  to  live  with  a  diminished  power 
of  absoi'ption,  with  the  result  of  loss  in  gi'owth. 

AKTIFU'IAL   \  EKSrS  NATURAL  SELECTION. 
In  sulistituting  artificial  selection  for  natui-al  selection  \vi'  make  sure, 
that  the  trees  grown  are  the  most  useful.     We  eo-operate  with  natni'e  by  stud\- 
ing  the  laws  of  natui'al  growth  and  utilize  these  laws  as  far  as  soil  an<l  climate 
"H'iU  permit. 
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Till'  jiiivantagos  of  plaiitin!;  ai-f  that  the  iii'w  stand  is  cstabliHlicfl  at 
once:  |)laiiti'<l  ti'iM's  arc  iiiori'  cci-taiii  i)t'  siici-rss;  scrdlinj^s  may  he  |ilaiiti-i|  that 

ilfc  Ik'sI  siiitcil  III  the  siiil  ^iiiil  Ihi-  ti'iTS  may  lii'  irivfii  the  i-iirlit  amniiiit  of  i.'C()\v- 
iii-;  s|pai'i'. 

MKSIOIMI'X 

The  sccilliiijjs  ari'  laisrd  in  s I  hi^ds.      'I'hc  usual  si/c  '>f  a  hcd  is  4xl'J 

feet  scpafati'd  1)\'  paths,  oin-  oi-  two  fi'rl  w  idr,  and  tln'  hi'ijs  idcvati-d  12  iii<dii-s 
so  as  to  avoid  iiisri-ts  and  iiiicf. 

'I'lir  soil,  iircfi  ralily  a  sand\  lojirii.  is  wril  |iri'|iarcd.  mixi-ij  with  a  f<T- 
tili/cr,  such  as  <lfcaycd  vc};i'tal)lc  matter  from  the  woods.  With  flif  liidp  of  a 
rolirr  or  |>hiid\,  tlic  surface  of  the  lied  is  pi-essed  down  until  an  i-ven  surface 
is  oi)lainei|. 

liifilit  seeds,  siadi  as  of  evei'fii-ecii  trees,  are  |»lanted  in  rdls.  oin-  to  five 
inches  apart,  di  peiidiiifr  upon  the  vitality  of  the  seed.  It  is  iinportaiit  to  |)lac»* 
the  seeds  at  the  ri^rht  depth.  If  they  aie  not  snfHi'ieiitly  (•ovi'rt'<l  tht'V  arc  liable 
to  wash  out.      If  eovere<l  too  much  they  fail  to  come  ii|). 

The  seedlin^rs  rem.iin  in  the  first  heds  for  one  ycai'  after  which  they  are 
I'emoved  to  the  I  I'aiisplaiit  beds.  The  ti'aiisplaiitiirf;  distance  is  at  least  -i  incites 
l)y  (I  inches  foi-  each  seedling',  liut  is  i,'o\ernei|  liy  the  rapidity  of  frrowth  e.\- 
l)i'ctcd. 

Transplant  in<r  allows  the  I'oot  system  of  the  seedliufr  to  become  strong 
and  compact  and  ri<di  in  line  hair  liheis.  The  small  hair  filters  are  the  feeders 
of  the  seeillinfrs.  'I'he  sti-oufier  roots  act  merely  as  the  skideton,  pivinp  the 
plant  a  tirm  anchora're  in  the  soil. 

The  buds  must  have  a  hi'altliy  color,  larfje  size  and  poodly  niunber. 

.M'ter  speiiilin'r  oni'  year  in  the  transplant  beds  the  seedlinps  arv- 
planted  out  in  the  open.  <'illiei-  in  Spi-ini:  or  in  l'"all.  The  factors  intlueneing 
the  season  are.  local  climate,  labor  and  time  availabh'  ami  the  Kind  of  species 

planted. 

n.ANTIMi, 

The  trees  may  be  placed  iri-e^ularly  or  in  triaufjlcs,  s(|uares  or  ree- 
taiifilcs.  When  planted  in  a  inatliematieal  oi-der,  there  is  a  saving  of  time  and 
expen.se.     The  scedliiifis  can  be  found  easily  in  prass  or  weeds. 

The  lunnber  of  plants  used  per  acre  varies  between  L'.OOO  to  10,000. 
The  advantaf,'c  of  a  lai'ge  nundier  is,  that  nature  has  a  bettci-  chance  to  sideet 
the  fittest,  less  re-inforeinfJT  is  ri'(piii-ed  and  inexperienced  planters  can  be  iLseil. 

The  advantas't'  of  planting  stronger  seedlings,  espi'cially  traiisplant.s, 
three  to  six  yeai's  old,  is,  that  on  poor  soils  strong  plants  have  a  bcttei-  chance 
and  the  maturity  of  the  crop  is  shortened  by  a  muuber  of  years. 

We  iirte  from  the  organic  struggle  in  nature,  that  she  is  most  lavish 
in  the  distribution  of  her  time,  that  the  trees  which  establish  themselves  do  so 
by  the  powerful  weapons  with  whitdi  they  ai'in  themselves  in  tile  struggle  for 
existem-e. 

iii:sii{.\ni,i:  F()i;.\i. 

The  object  (d"  thinning  a  stand  out.  is  to  ijive  the  tree  that  space  in  the 
forest  which  will  allow  it  to  produce  the  best  form,  the  be,st  ^Towth.  the  best 
(pndity  and  highest  >ield. 
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To  nnderstaud  the  laws  of  growth  we  nnist  know  tliat  wood  is  fornicd 
by  the  manufacturing  process  wliieh  goes  on  in  the  heaves  nndei-  tlie  influence 
of  sunlight. 

Every  tree  in  a  free  and  ojn-n  position  will  fortify  itself  by  adapting 
that  kind  of  a  system  of  branches  which  will  give  it  the  greatest  amount  of  food. 
In  such  a  position  the  tree  will  maiuifacture  so  much  food  that  tlie  lower  por- 
tions receive  an  excess  and  hence  the  tree  possesses  a  heavy  taper.  The  crown 
develops  at  the  expense  of  the  stem. 

Trees  grown  in  a  dense  stand  have  small  confined  crowns,  make  less 
food  and  lower  portions  do  not  receive  much  food,  the  result  is  a  more  cylin- 
drical form  or  even  tajier. 

A  tree  15  inches  at  breast  height  and  75  feet  high,  if  <'aripered  every 
foui'  feet,  will  measure  38.6  cubic  feet.  A  cylinder  with  a  15  inches  base  con- 
tains 90  cubic  feet.  Which  means  to  say  that  42  per  cent  out  of  the  possible 
f(U'm  of  a  cylinder  have  been  attained. 

The  neai'er  we  can  approach  this  ideal  form  of  the  cylinder,  the  greater 
th.e  number  of  board  feet  oi-  cord  wood  the  tree  will  carry. 

If  on  the  other  hand  the  stand  is  too  dense,  the  food  goes  into  too  many 
specimens,  the  sjiecimens  are  underfeil  and  the  diameter  growth  is  too  slow. 

THINNINGS. 

To  regulate  the  distribution  of  food  we  must  know  the  advantages  aiul 
disadvantages  of  an  open  and  closed  crown  cover. 

In  the  first  30  years  of  the  life  of  a  stand  a  dense  position  of  the  trees 
is  preserved  in  order  to  secure  form.  The  close  stand  makes  a  long  cylindi-ical 
trunk,  free  from  branches.  After  this  the  first  thinnings  are  made,  removing 
trees  that  are  weak,  defective  and  suppressed.  When  the  principle  height 
growth  has  been  attained,  thinnings  arr  made  jieriodically.  in  approximately  10 
years  intervals. 

At  each  thinning  the  ei'own  cover  is  opened  up,  the  trees  respond  to  the 
increase  of  light  and  space,  by  making  diameter  and  volume  development. 
When  the  crown  cover  meets  again  and  the  trees  begin  to  crowd  each  other,  an- 
other thinning  is  made.  These  periodic  thinnings  are  made  from  the  30th  to 
the  60th  year,  approximately.  The  trees  which  remain  are  those  which  are 
expected  to  .stand  on  the  area  at  maturity. 

The  frequency  of  thiinnngs  depends  ujion  the  quality  of  soil,  the  rate 
of  growth  and  the  number  of  trees  which  stand  on  an  acre. 

The  results  of  thinnings  are  rapid  height  growth,  the  yield  is  increased, 
the  quality  of  the  trees  is  improved  and  the  maturity  of  the  staiul  is  hastened. 

■RATE  OF   OROAVTII. 

The  fact  is  proved  that  the  growth  of  natnral  forests  is  very  umeli 
lower  than  that  of  cultivated  forests.  In  our  woods  i-ight  here  it  requires,  on 
an  average,  180  years  for  a  spruce  to  I'eaeh  a  1"J  inch  dianu>ter.  Under  favor- 
able conditions  it  is  possible  for  a  si)rnce  to  reach  a  V2  inch  <lianieter  from  SO 
to  100  years. 
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TTowcviT,  iiiidiT  our  prospiit  market  comlitioiis  it  is  ofti'ii  not  possible 
to  siiuic  I  lie  iiuixiiimiri  iirodiictiou  of  a  t'ocrsf  ami  also  iiici-t  tin-  (iliaiii-ial  ri-- 
(|niri'inciits  of  tlif  iiivi'stini'iit. 

'i'lii  ii'  is  a  law  in  trrc  trrowtli,  tliat  tin-  siiiiii'  iiri-i-  will  procinco  aniiiially 
tlif  same  w.'i'rlit  of  (ir.v  itiati'rial,  no  matter  what  kind  cd"  spt-cii-s,  provided  that 
that  aeii'  protidunecs  the  riillist  eapaeity  of  sunshine  soil  and  atmospliere. 

The  aetive  forces  which  make  for  assimilation  and  the  energy  of  the 
soil  remaining  tlie  same,  the  residt  in  the  product  must  he  the  same.  'I'he 
same  cause  must  liave  the  same  effect. 

If  we  ascertain  that  the  maximum  jiroduetion  of  an  acre  is  uiuiiially 
200  hoard  feet,  we  are  <xo\i\ii  to  distrihute  those  "JOO  hoard  feet  in  such  a  manner 
as  to  centralize  it  into  the  hest  specimens  of  tlie  trees. 

If  we  havr  an  acre  of  small  trees  enmprisinfr  •").()0()  hoard  feet,  and  our 
annual  jrrowth  is  I'OO  hoard  feet,  then  our  rati-  of  {growth  is  4  p.-r  cent.  Later 
on  the  staml  may  contain  L'O.OOO  board  feet,  our  ainiual  growth  is  still  'JOO 
board  feet  |)er  acre,  but  our  rate  of  •rrowth  luis  dro|)ped  down  to  one  p.-r  cent. 

The  older  a  stand  is  the  smaih'r  is  its  rate  of  >j;rowth.  Wliich  shows 
that  the  rate  of  growth  is  very  much  better  in  si-cond  than  in  fir.st  growth. 

In  every  stand  of  trees  there  is  a  |)eriod  when  the  liighest  point  of  jiro- 
duetion of  volume  has  !)eeii  reacheil,  and  after  that  period  tlu'  vohnne  produc- 
tiou  begins  to  drclinr.  It  is  (|nitc  important  to  know  when  our  trees  are  going 
back  on  us. 

The  highest  point  of  |)roiluction  is  reatdied  when  tin  current  annual 
growth  is  ecpial  to  the  average  annual  growth. 

.STHII"  CITTI.XC. 

The  strip  system  of  cutting  is  a  txpe  of  cutting  that  is  now  advocated 
in  the  I'liited  States  as  an  improvement  over  the  clear  cutting  .system. 

In  removing  .")(i  to  100  acres  in  one  clearing  the  reproiiuction  of  young 
growth  has  been  found  unsatisfactory.  The  sei'ds  of  the  iieighboi-ing  trees  are 
not  sutlicient'y  (lestrihuled  over  the  area  on  account  of  its  si/r.  the  soil  is  too 
much  under  the  iiiHuencc'  of  the  sun.  weeds  come  in  rapidly  and  the  danger 
from  tire  is  great. 

This  means  loss  of  gr(.wth.  ami  to  the  owner  if  he  has  in  iidnd  to 
operate  continiuHisly  on  the  area,  it  means  that  the  soil  lies  idle  for  a  long  time 
and  the  period  between  removing  the  tiiidier  and  securing  a  new  crop  is  much 
longer  than  necessary. 

The  strij)  system  is  a  cutting  aiming  for  reprodiu-tion.  The  systeni 
aims  to  remove  the  standing  timber  by  a  series  of  clear  cuttings  in  narrrw 
stri|is.  It  is  intciuleil  to  nuike  two  cuttings.  The  first  cutting  may  remove 
40  per  cent,  to  (jO  per  cent,  of  the  area.  The  tind)er  remaiidng  is  expeeteil  to 
seed  the  ground  ami  when  the  young  growth  is  sultieieiitly  I'stablished  the 
balance  of  the  staiul  is  removed. 

Stri|)s  can  be  laid  out  regularly  (Uily  where  the  gnunid  permits  it  ami 
where  there  is  little  ilanger  trom  windfall.  I'lider  such  ctuidifions  they  are 
laid  out  at  right  angles  with  the  prexailing  wind  directions  to  insuri'  |U'oper 
seed  distribution. 
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Xo  special  rules  can  he  laid  down  as  to  the  Avidth  of  the  strips.  Every 
case  must  be  judged  individually  on  the  ground.  The  widi-r  thr  strii)s  tin- 
cheaper  the  logging  operations.  The  strips  must  be  narrow  enough  to  allow 
of  proper  seed  dislribntion  and  also  soil  anil  germination  conditions  must  be 
taken  into  account. 

The  best  results  might  be  obtained  by  making  the  sti'ips  about  three 
times  as  wide  as  the  height  of  the  mother  tree. 

The  advantages  of  narrow  strips  are  that  a  quick  reproduction  of  the 
young  growth  will  set  in  and  the  soil  will  not  be  unduly  exposed  to  the  sun. 

The  distance  between  the  strips  is  determined  by  the  percentage  of  the 
timbei-  that  is  to  be  I'emoved.  If  oO  per  cent,  of  the  area  is  to  be  cut  in  the  tirst 
operation,  the  width  of  the  bauds  of  standing  tind>er  will  be  correspondingly- 
as  narrow. 

When  tl:e  eleai-ed  strips  have  been  suffieienly  restocked  with  natural 
growth,  the  second  cutting  is  made.  The  second  cutting  taking  tlie  remaining 
timber  should  not  be  an  absolutely  clean  cutting,  because  no  seed  trees  would 
be  left.  Blocks  of  trees,  sufficiently  uniform  may  be  left,  but  where  this  is  not 
advisable  we  must  content  ourselves  with  re])i'oduction  on  half  tlu'  area,  which 
is  better  than  no  reproduction  at  all. 

Regular  planning  of  strips  can  take  place  (uily  where  the  topography 
is  faii'ly  even.  In  a  rough  country  a  regular  arrangement  of  strips  is  not  pos- 
sib'e.  In  such  cases  the  strips  are  irregular  in  size  and  form.  The  strijis  are 
located  moi-e  on  the  lower  slojies  than  on  the  ujiper  wherever  possible. 

The  advantages  are  that  logging  is  moiv  practical,  seed  trees  above  a 
clearing  are  better  than  below  a  clearing. 

In  this  irregular  arrangement,  areas  which  are  sub.jeet  to  windfall  can 
be  removed  and  the  danger  from  this  source  avoided. 

The  conditions  for  reproduction,  when  the  second  cutting  is  made,  are 
decided  upon  in  the  first  cutting.  There  may  be  a  choice  between  locating  a  cut- 
ting on  a  site  subject  to  windfall  and  on  a  sheltered  site.  The  exposeil  site  is 
cleared  in  the  tir.st  cutting  and  the  sheltered  site  in  the  second  cutting. 

In  fact  the  tirst  cuttings  are  organized  with  the  idea  of  handling  most 
economically  the  second  cutting. 

In  this  country  the  forests  are  so  irregular  and  logging  conditions  so 
variable,  that  often  in  a  single  operation  several  systems  of  cuttnig  must  be  em- 
ployed, besides  si>\irious  forms  evolved. 

Cost  and  profit  will  always  shape  any  method.     Every  case  must  be 

judged  individually  on  the  gi'ound. 

•  1 : '    '  i'.  ■• 

rROTKCTlOX   I'ltOM  INSKCTK. 

The  injury  caused  to  forests  by  insects  extends  aiunially  into  many 
millions  of  dollars. 

Every  woodsman  sluuild  have  some  inroi'nwitimi  on  the  injurious  in- 
sects tliat  iid'est  his  conunuinty.  It  is  not  necessar\'  to  look  into  the  technical 
side  of  the  question  so  much  as  into  the  |n-actical  sitle  of  it. 

He  should  know  how  to  detect  the  preseiu'c  of  an  injurious  insect.  The 
change  in  the  coloi'  of  the  leaves,  the  presence  of  pitch  tubes  and  line  saw.  dust 
borings  at  the  base  of  the  tree  are  souu'  of  the  prominent  signs. 
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ThiMi  soiiMtiiini.'  of  tlh>  lil'i-  liistury  of  an  iiiscTt.      liisrctM  iii.jiirioiiM  to 

r.ii-cNts  tro  tliroiitrli  Iniii-  sl,i|.'is  ill  tlicir  litr  i-\  r\,-.     'I'l uu.  tlir  itv\\\>.  till'  coi'oon 

tiiiil  I  III'  iiiliilt  oi'  iiiiit  iii'i'il  iiiKi'i'l . 

'I'lic  siM-ond  stayi',  iiiiiiiily  llir  t:iiili  stauc,  is  lln-  oiii'  thai  ilrn'S  tin-  inost 
ilaiiiatrc  It  is  till'  slacf  in  \\lii<-li  tin-  insci-l  IVcils.  'I'lic  t'luiiili  sta>;i-.  r.r  tin- 
iiililll  slaiTc,  is  tile  Mialiii;:  pnidd  in  which  |)r-(!(iiii't  ion  takes  placf. 

W'r  can  (listinfrnisli  between  insects  that  kill  trees  ontriglit.  tliosi- 
which  kill  tiers  by  iiiakiii'/  rcpeat'il  attacks,  ami  those  which  reduce  the  Value 
ol'  lo^s  li_\'  lioriny;  into  them,  causing;  detects. 

{•'.very  insect  li;is  a  pecidiar  nuinner  (d'  havinf;  its  mark  lieliiiid  it.  Sjitiiu 
make  hori/oiital  mines,  which  w  lic'ii  they  occur  in  livinj;  trees  cause  deatli, 
some  make  lonj^itiidinal  mines,  whi<-li  arc  not  so  <lisastrous.  Insi'cts  boring 
straight  into  a  tree.  Iiar<lly  cvci-  kill  ii  tree. 

Insects  which  kill  t  ices  out  right  arc  those  Avhicli  live  iii  tiic  cambium 
layers  of  the  l)ark.  They  are  knt wn  as  the  bark  beetles.  A  s|)eeies  of  tliis 
beetle  attacks  tin-  spruce  iu're  in  the  nortlieast. 

The  caiiihium  Itai'k  is  ri(  h  in  food  material.  The  fcaialc  insect  lays 
its  iggs  in  the  bark  close  to  the  sap  of  the  tree.  The  eggs  hatch  and  the  grub 
begins  to  feed,  making  horizontal  mines  and  in  this  way  cutting  oif  the  flow  of 
the  sa]). 

Ill  controlling  the  attaidvs  of  the  bark  beetle,  it  is  not  necessary  to  kill 
all  of  I  he  iiisi'cts.  That  would  lie  impractical.  It  is  necessary  to  kill  only  a 
part  of  them,  scatter  their  energies,  and  rely  upon  natural  eneniics  to  destroy 
t  lie  remaining  insects. 

Insects  which  kill  a  tree  by  feeding  U|)on  the  leaves,  bidong  ellietly  to 
the  moth  tiibi'.  The  spi-iice  bud  worm  is  a  species  of  this  tril)e.  It  attacks 
chiefly  till-  spruce  and  balsam.  The  cati  rpillar  feeds  upon  the  btnls  of  the  trees. 
destroying  these  and  thus  preventing  the  growtli  of  the  tree.  After  tic.stroyiiig 
the  biul  it  I  Ill-US  its  atteiiticn  uiion  the  leaves,  which  are  eaten  otf  at  tbe  base. 

The  winter  is  passed  in  the  caterpillar  .stage,  near  tlic  i)U(l.  In  the 
Spring  when  the  buds  begins  to  swell,  the  caterpillar  feeds  on  it.  The  cater- 
pillar then  goes  through  a  resting  stage  and  in  six  to  ten  ibiys  it  transforms 
into  a  brown  moth.  The  moths  are  found  in  the  month  of  duly.  When  the 
moths  are  Hyinir  they  occur  in  lai'ge  numbers,  ai'e  carried  considerable  distances 
by  the  wind,  ami  this  accounts  for  the  rapid  spread  of  tile  inset  (. 

Hi'pcated  attacks  upon  tries  will  cause  the  sap  to  beco..ie  inactive  and 
the  vitality  of  the  tree  becomes  lowered.  Since  there  is  interfcivilce  with  the 
sap.  the  peeling  of  the  trees  is  seriously  iin|ieded  with,  by  causing  a  premature 
closing  of  the  season  for  peeling. 

Trees  weakened   by  (Kd"oliatiou  are  I'eadily  attacked   by  the   Kastcrn 

Spruce  I tic.     This  beetle  kills  the  trees  outright. 

The  work  of  insects  is  not  as  spectacular  as  tire,  but  at  all  times 
t  hroiigluiut  every  forest,  hordes  of  in.jurious  insects  are  at  work.  The  source 
of  this  damage  is  not  fully  appi-eeiated,  but  the  aggregate  loss  is  eiioniious. 

TIMi:  Ill.KMKNT  IN  KOKKSTKV. 
.\s  the  fariiu-r  sows  and  reajjs,  so  the  himbermau  harvests  and  must 
replace.     In  the  majority  of  cases  wc  arc  not  coiiipelled  to  sow  artiticially  but 
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can  de])t'iid  upon  natural  ri'produftion.       The  word  reproduction  implies  the 
saving  of  the  young  growth. 

Tlie  one  thing  that  makes  the  pi'oduetion  of  forests  different  from  all 
otlier  productive  industries,  is  the  time  elenu'ut.  We  cannot  harvest  annually 
what  has  gi'own.  but  must  wait  many  years  for  the  jjroduct.  '^'ears  of  i)atient 
waiting  and  observation. 

FIRE  PEOTECTTOX. 

We  have  given  the  young  growth  a  prosjiective  value  Dy  giving  it  fire 
protection.  Every  annual  ring  that  that  little  seedling  now  makes  can  be  con- 
sidered as  annual  interest,  compounded  until  the  tree  matures. 

IMPORTANCE  OF  YOUNG  GROWTH. 

All  of  the  various  systems  of  cutting  timber  have  in  mind  the  saving 
of  the  young  growth.  To  the  man  who  is  engaged  in  cutting  down  big  trees, 
the  life  of  a  seedling  means  nothing.  This  is  because  his  mind  is  not  open  to  the 
fact  that  future  forests  can  come  only  from  young  growth.  He  must  be  edu- 
cated to  the  fact. 

The  natural  forest  has  secured  its  regenei-ation  for  many  centuries. 
Give  nature  the  same  natural  agencies  such  as  soil,  sunshine,  rain  anil  atmos- 
phere and  the  laws  under  which  she  operates  are  invariable,  but  time  is  no  con- 
sideration. 

When  man  entei-s  into  a  business  contract  with  nature,  a  new  element 
is  introduced,  with  which  natuiv  did  not  reckon,  and  that  new  element  is  the 
time  element. 

The  system  of  man's  economy  in  the  jn'oduction  of  forests  is  measuretl 
in  decades  of  years,  the  system  of  nature's  economy  in  the  production  of  forests 
is  measured  by  centuries. 

Nature's  system  of  economy  is  perpetual  and  never  changes.  Plan's 
s\  stem  of  economy  is  for  the  present,  but  he  can  make  it  perpetual  and  that  is 
by  saving  the  young  growth. 

The  axe  creates  an  unnatnral  death  in  the  forest,  and  to  meet  this  un- 
natural proceeding,  we  are  compelled,  by  intelligent  means,  to  establish  an 
equal  balance  with  nature. 

Fire  patrol  afl'oi'ds  the  greatest  j)rotection  to  yoiuig  growth.  Protecting 
the  young  growth  from  without  is  not  sufficient.  We  need  protection  from  with- 
in. We  must  reach  the  boss  on  tlie  job.  The  felling  crew  has  to  be  careful  not  to 
injure  young  growtii  in  felling  the  trees,  the  skidding  crew  must  avoid  breaking 
down  small  trees.  A  careful  chopper  does  not  throw  his  tree  into  bunches  of 
young  growth  :  an  intelligent  swaTiiper  always  avoids  small  trees  to  save  himself 
work.  A  reckless  crew  can  do  a  great  deal  of  harm,  a  careful  crew  can  hold 
down  the  damage  very  considerably. 

In  the  prospective  seedling  lies  the  welfare  of  the  future  forest. 

We  have  harnessed  the  natural  power  of  the  Androscoggin  river  and 
made  it  turn  the  wheels  of  machinery,  in  like  manner  we  can  harness  the 
natural  power  of  sunshine  ami  rain,  which  does  not  cost  us  a  cent,  hut  which  ni 
turn  makes  for  us  wood  fiber,  if  only  we  aid  in  the  shaping  of  tlic  product, 
For  as  long  as  the  sunshines  and  the  rain  falls  trees  will  grow. 
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PRELIMINARY  ESTIMATING, 
SURVEYING    AND    MAPPING 

n\  S.  l.AIHKNCK  .!<•  CAUTKKKT. 

Dui-iiijj  llir  hist  I'fW  ilci'iiilcs  till-  valiir  of  t i ipihcrlii iids  and  tlic  i-ost  of 
liilior  anil  sniipliis  have  incicascil  so  lapiilly  and  coiiiprtitioii  is  becoming  ho 
kfcii  that  an  intcllitrmt  pucchasi'  oi-  sah-  ol'  tinihrflanil  cannot  be  negotiated  or 
a  succcsst'iil  hitrjring  operation  i)hniiii'd  or  ixTt'ornied  without  the  possession 
of  an  aei'ui'ate  inventory  of  tiie  property  in  (pn'stion. 

Applied  to  tinilierhuids  the  teiMii  "  Inventory"  nieaiis  more  than  a  mere 
list  of  material.     It  ineludts  data  along  the  following  lines; 

1A)('AT1C)N  AM)  SIZE  OK  TRACT 

Present  and  future  means  of  access  by  railroails.  Summer  ami  Winter 
Roads,  Navigalili'  Sti'eams. 

IM'-OHMAI  III.N  ON  TIMHKR: 

Amount,  location,  kinds,  size,  condition  and  rate  of  growth. 

INKOKMATIO.X  KKLATIVK  TO  hOdCI  .\(i  AM'  UKU  IXCi: 

Sites  for  storeh(nises,  kind  ami  si/r  of  fimlier  in  eaeli  watershed 
and  lengtli  of  haul. 

Condition  of  ground,  cliauee  to  yard  and  land. 

Location  of  drivalile  streams  and  si/e,  aiiKuiMt  of  timber  directly 
ti'ibntar-y  to  each. 

River  improvements,  such  as  i)liisting.  siile  pii'rs,  slides,  etc..  neces- 
sary. 

Chance  for  dains  an<i  amount  of  tlowage 
IMstanees  to  he  driven  to  <leliver  wood. 

(iKNKKAl;   IM'OK.MATION   sr<ll    AS: 

Relation  of  tract  to  sui'rouuding  territory. 
Costs  to  log  and  drive. 

Chance  to  share  cost  of  im|)rovcnieiits  anil  make  drives  with  other 
owners. 

Benefit  or  deti-iment  of  others  entering  ad.jaeent  territory. 
Ilolclintr  space,  shorcrights.  lanil  for  sidings,  hauling  out  plants, 
etc..  w  liich  should  he  olitaincd  for  futui'e  use. 
Sources  of  danger-  from  lii'c  and  patrol  necessary. 
Suitability  of  lauil  for  agrieidture  if  idcared. 
Tills  iuformation  is  obtained  by  a  system  of  Preliminary  Estimating, 
Surveying  and  Mapping  which  gives  its  results  in  the  form  of : 
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(1)         CoKToitU  AND  FOREST  MAPS 

Sl-ciIc  4  iiiclics  to  1  mile  made  for  office  record  and  reference,  show- 
ing: 

All  cut  and  blazed  lines  existing  on  the  ground  and  all  posts  there- 
on. 

Important  imaginai-y  lines. 

Complete  drainage  .system. 

Rapids,  chutes  and  portages. 

Height  of  laiul  lines  between  main  watersheds. 

Geiiei'al  types  of  tind)er. 

Stand  pel-  acre  and  comi)osition  in  various  localities. 

Swamps,  scrub,  burns  and  \\iiulfalls  with  ilates  of  occurrence  of 

the  two  last  mentioned. 

Area  logged  each  year,  and  all  improvenuuits. 
(2)       TE AGINGS  AND  PHOTOGRAPHIC  REDUCTIONS 

Scale  of  2  inclies  to  1  mile,  of  above,  made  for  use  in  Logging 
operations,  ect.,  showing: 

Sanu'  details  as  above  mentionetl  large  scale  maps. 
(.T)       INDEX  MAPS 

Scale  of  1  inch  to  1  mile  made  for  office  record  and  reference,  and 
for  use  in  lumbering  opei'ations,  etc,  and  showing: 

The  main  drainage  and  topographical  features  of  a  number  of  the 

large  scale  maps  and  the  relation  of  one  to  the  other. 

All  large  swamps,  bvinis,  windfalls  and  cuttings. 

Height  of  land  lines. 

Rapids,  chutes  and  portages. 

Imju-oveuu'uts  such  as  roads,  trails,  dams,  storehouses,  telephone 

liiu's,  lookout  stations. 
(-1)       TABULATIONS  SHOWING: 

Merchantable  area  in  square  miles  and  acres. 

Uiunerchantable  area  in  squar(»  miles  and  acres. 

Total  Stand  in  cubic  feet,  cords.  :iii(l  M  ft.  B.  .M 

Total  Staiiil  of  each  species. 

Stands  by  diameter  classes. 

Average  jier  mile  and  pei-  acre. 

Percentage  figures. 

Rate  of  growth. 

Area  cut  over,  year  by  year. 

Amounts  cut  year  by  year. 

Amount  cut  per  acre  or  per  scpuire  mile. 
(5)       DETAILED  REPORTS  ON  THE  TRACT  AS  A   WIIOLK  AND  ON   EACH   OF  FrS 
NATURAL    SUBUrVTSlONS. 


GENERAL   CLASSI FICATIOX   OF   TIMBER   LANDS   ACCORl'INCJ    TO   SITU.\T1()\. 

Timberhintls  nuiy  be  divided  into  two  classes  accoriling  to  locu- 
tion ; 


(!)  'I'liosi'  sitii.itrd  ill  Siiivi-yiil  'I'o\\iislii|i.s.  (.'imh  riilly  siiifli-  or  (groups 

of  lots. 
i'2}  Those  sit  iiMtiil  in  iiiisiirvcx  nl  t  mitorv,  such  as  lar>;c  privatf  hoM- 

iiijrs.  (Jovirmih'iit  hiiiils  ami  a  Irw  ScinnioiMi's. 

SOI'HCKS  OK  hAIA.  IIJOM   Willi   II   I  \  K(  )U  M  ATM  )N  ( 'AN' OKTKN  UK  OHTAINKD  I'RK 
\  ims  'I'D  noiNc  NKW  W(ii;k. 
(1;  l<'(ii-  lamls  in  sni'vcx  nl  tcr-fitor\' : 

'I'ow  iisliip  or  |>arisii  |ilans.  Deeds,  private  plans,  estimates  ainl 
reports. 
(2)  For  lands  in  nnsiirveyed  territoi'.\' : 

I'laris  of  lv\ploratoi'\'  or  I'.onndarx'  lines. 
I'hiiis  of  Kiver  Traverses. 
Plans  of  Hailway  surveys. 

Di'eds  or  jjieenses.  jirivate  plans,  estiinates  an<l  re|)orts. 
Before  liefriiinintr  art  mil  work  on  any  tract,  as  niucii  of  the  altove  men- 
tioned infoi-ination  slionid  he  collected  as  time  and  conditions  pei-mit.  and  care- 
fully studied,  and  thi'  followiiitr  points  noted  rejrardin^'  each  survey,  plan,  estim- 
ate, license  oi-  i\vri\  :      Wlirii  made.  Iiy  whom,  for  w  hat   jiiirjHise. 

SCHVKYH  AND  HSTl  .\I  ATK.s  OF  LOTS  I.N  Sl'RVEYKH  TKKRITOKV. 

The  lot  is  located  liy  its  numher  on  the  coriiet-  posts  or  hy  ehainini;  to 
one  corner  from  some  known  point  on  one  of  the  Range  Lines.  Jf  the  lot  lines 
are  not  run.  transit  or  staff  compass  an<l  chain  is  used  if  the  houiulary  has  to  l>e 
estahlished.  and  such  work  conducted  in  the  same  manner  as  honndary  and 
baseline  work  hei-einafter  i-efei-red  to  under  the  headinfr  of  "■  Surveys  and 
Estimates  in  T'nsnrveyed  Territory." 

Tile  ci-nising  is  done  li\'  a  two  man  crew  composed  of  «  C'rui.ser  aiul  an 
assistant.  If  a  single  lot  is  heing  covered  it  is  advisable  to  start  in  from  a  point 
on  one  end  of  the  lot  one  (|uartcr  of  tlu'  w  idth  of  the  lot  from  tne  corner.  The 
assistant  goes  first  running  a  line  with  hand  lompass  parallel  to  the  .side  of 
the  lot.  while  the  cruiser  follows,  pacing  the  distance,  and  sketching  in  his 
notebook  all  streams,  roads,  clearings,  and  notes  slope  and  tyi»e  cdiangcs  in  their 
cohimns  in  Ixxd;.  as  far  as  can  be  seen  either  siile  of  the  line.  Half  acre  ))lots. 
in  the  form  of  a  cii-ele  whose  I'adius  is  .s:{'.j  feet,  whose  dianii'ters  are  nn-asnred 
olf  along  the  ci'uisc  line,  are  taken  thri-e  or  four  times  per  mile,  the  number  of 
trees  (if  larli  species  being  tallied  sepai-atcly  by  diauu-tors,  breast  high,  i.  e. 
4^ -J  fi'ct  above  the  ground.  Each  plot  is  computed  as  soon  as  tallied  by  the  ii.se 
of  a  multiple  volume  table  and  converted  into  cords  per  acre.  This  is  a  con- 
stant check  on  the  eye  estimate  which  is  ctuidncted  all  along  the  lini-,  and  these 
plots  are  the  basis  foi-  computing  the  pei-ccntage  of  ditTei-ent  species,  average 
diameters,  etc.  The  othei'  end  of  the  lot  being  n'aeheil  the  distance  is  paced 
to  the  corner  diagonallx'  opposite  to  the  one  originally  started  from,  for  the 
purpo.se  of  t\ing  in  the  cruise  line,  .logging  back  '  j  the  wiilth  of  the  lot,  a 
letiirn  line  is  i-un  and  ilata  collected  as  on  tlu'  tirst.  Thi'  topography  page  of 
the  notebook  sho\\s  the  boundaries  of  the  lot  drawn  to  scale  an«l  all  the  topo- 
graphical features  seen  from  tlie  two  interior  lines.  If  there  are  two  or  more 
adjacent  lots  to  be  covered,  the  space  between  the  cruise  lines  may  be  widened 
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to  the  extent  of  running  down  the  middle  of  one  lot  and  uj)  tin-  middle  of  the 
next,  the  cruiser  shooting  off  at  right  angles  to  the  cruise  line  here  and  there  to 
make  sure  he  does  not  miss  any  unmerchantable  areas.  The  results  are  made 
out  on  reports  forms  showing  numbers  of  Range  and  lot.  Township,  amount  of 
merchantable  area,  unmerchantable  area,  total  cords  pulpwooil,  average  per 
acre,  and  amount  of  other  species  in  ties  ,  poles  or  M  feet.  Tiie  topographical 
results  are  transferred  to  a  map  of  the  region  if  desired,  and  the  original  note- 
books should  lie  kept  on  file  for  use  when  tlie  lots  are  operateii  at  which  time 
they  should  l)e  taken  into  the  woods  periodically  an<l  the  different  jobs  plotted 
to  scale  on  the  original  plan. 

This  gives  a  check  on  the  area  cut  over  and  a  check  on  the  original 
estimate,  and  shows  the  condition  of  the  lot.  These  notebooks  should  always 
show  the  lot  luunber  and  also  the  Range  and  Township  in  whieii  the  lot  is  lo- 
cated. Two  experienced  men  can  cover  7  to  8  lots  per  day  if  they  are  in  a  block, 
provided  general  conditions  are  favorable.  One  man  can  cover  o  or  6  per  day. 
but  if  alone  cannot  take  so  many  side  excursions  to  look  arouiut  as  it  is  import- 
ant to  run  a  straight  cruise  line,  parallel  to  the  lot  boundary,  in  order  to  pass 
through  average  conditions. 

By  the  foregoing  it  will  be  seen  that  in  surveyed  territory  it  is  a  simple 
matter  to  cruise  lots  and  to  obtain  quick  results. 

SURVEYS  AND  ESTIMATES  IN  UNSURVEYED  TERRITORY. 

RECONNAISSAXCE. 

After  collecting  and  studying  the  existing  data  on  the  tract  the  person 
in  charge  of  the  work  should  procure  the  services  of  a  guide  knowing  tlie  ter- 
ritory, and  make  a  quick  reconnaissance.  The  waterways  are  generally  the 
easiest  means  of  access. 

Intersections  of  boundaries  of  the  tract  with  the  water  courses  should 
be  located  and  marked  so  as  to  be  found  easily  later.  If  plans  of  the  rivers  ex- 
ist the  length  of  portages  and  rapids  as  well  as  their  location  siiould  be  marked 
thereon.  If  such  plans  do  not  exist  rough  ones  can  be  made  with  the  use  of 
hand  compass  and  protractor,  the  distances  travelled  on  each  bearing  being 
measured  by  counting  paddle  strokes,  estimating  by  eye,  or  corapiiting  time 
consumed  when  traveling  on  water,  and  by  pacing  when  traveling  on  land,  ice 
or  snow.  All  good  camjiing  places  should  be  noted  and  sketciies  made  of  sur- 
rounding country.  This  data  is  compiled  with  that  previously  existing  and  de- 
ductions made  as  to  what  time  of  the  year  would  be  most  advantageous  to  carry 
on  the  surveying  antl  estimating. 

If  the  land  is  well  intersected  by  canoeable  strrams  the  bulk  of  the 
necessary  supi)lies  should  be  taken  in  during  the  summer  and  fall  and  located  in 
caches  which  can  be  reached  with  the  least  sul)sequent  trouble  as  the  sui-ve.ving 
and  estimating  progresses. 

If  the  streams  are  swift  and  shallow  and  uns\i!ted  for  canoe-.,  sapplies  can  be 
taken  in  cheaper  during  the  wintei-  months  with  dog  teams. 

If  the  counti'y  is  free  fi'oiii  niuiuM'ous  large  lakes,  swamiis  and  tliiek 
\niderbrush,  work  can  be  rapidly  advanced  during  the  summei-  and  fall,  es- 
pecially bovmdaries  and  baselines,  for  the  party  is  constantly  on  the  niove  au(i 


ot'tcii  coirics  out  liv  a  dilVci'iMit  i-niiti'  rr-oiii  that  liy  which  it  goi-s  in.  ( 'mis'-- 
(|iii'iit  !>■  it  wishes  to  travel  as  lijriitiy  as  |i(issii)lr  ami  without  liciiijr  fiicumhcrcil 
witli  till'  stoves,  extra  liediliiij,'  anil  elolhint;  nccessitateil  hy  the  winter  weather. 

it'  many  lait;e  lakes  ami  s\\aiii|)s  e.xi.st.  ami  there  are  larjfe  areaH  of 
winilliiMs.  anil  ohl  Imrns  eontaininj;  tliiek  heavy  secomi  (.rrowtli,  work  is  often 
only  possihie  wlien  the  lakes  ami  swaniiis  an-  frozen  over  ami  the  snow  is  deep 
enough  to  jiass  over  the  fallen  trees  and  nnderhrush  on  snowshoes. 

In  treriera!  ernisiiif;  and  traverse  work  can  l)e  done  most  advantageous- 
1}   in  the  ^^illtel•  months. 

SIZK  .WD  MAKKVP  OK  ORKW. 
Foi-  nnmnier  work  an  eif^ht  man  unit,  and  for  winter  a  nine  man  unit 
IS  tile  hest  working  comliiiiation. 

All  should  lie  iroiiii  eamiemen  so  that  four  canoes  can  bo  used  to  handle 
outfit  and  supplies  as  tlie  pai'ty  moves  from  place  to  place. 

On  l!aseline  or  i)oundary  work  the  makeup  of  crew  is  geneT'ally: 
1  instrument  man, 
1  picket  man, 
'.i  a.xemen, 
'J  chain  men, 
1  cook. 
Tile  eliainiiien  help  tlie  cook  move  camp  wlien  not  chaininfj;  and  the  work  of  the 
men  is  often  ehanfjcd  to  suit  local  conditions. 

For  cruisin<;  and  ti-averse  work  the  above  crew  can  be  divided  into 
three  cruising  crews,  or  two  cruising  crews  and  a  stadia  traver.se  crew,  or  one 
cruising  crew  and  a  chain  traverse  crew. 

At  least  two  of  the  eight  men  sliotdd  be  eai>able  instrument  men,  three 
good  criusers,  and  three  others  compass  men  able  to  run  a  straigbt  line  with  a 
hand  compass.  All  should  be  good  axe  men  and  able  to  portage  canoes  and 
packs. 

EQUIPMENT. 
The  greatest  care  should  be  taken  to  reduce  weight  of  outfit  to  a  mini- 
mum.    A  ci'ew  of  the  above  size  requires  the  following: 

:?-7V-;xi)  silk,  wall  tents,  mosipiito  doors,  pipe  lioie  and  flap. 

6  waterproof  floor  sheets, 

1   do/en  tuniji  lines, 

■'S  dozen  pack  bags  with  portage  and  shotdder  straps, 

■i  dozens  waterproof  food  bags, 

•54  dozen  pure  wool  double  blankets  preferably  IIu<lson's  Bay 

4  point, 

Vo  dozen  eiderdown  robes  with  waterproof  covers  for  winter 

use, 

1  folding  cook  stove, 

1  reflector. 

( 'ooking  outfit  and  Dishes. 

'_*  small  heating  stoves  for  winter  use. 

4  16  foot  canvass  covered  canoes. 

8-10  dogs,  8  sleds  and  8  harnesses. 
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FVRKI8Hl.\(iS  RKQUIREI)  INCLUDE: 

Padilles,  rosiii.  canvass,  axes  and  extra  handles,  axe  eases, 
files  and  sharpening  stones,  brace  and  bits,  nails,  screws,  ham- 
mer, chisel,  small  and  cross-cut  saws,  wax  and  thread,  tiy  oil, 
first  aid  kit,  containing  bandages,  antiseptics,  needles  and 
silk,  and  a  few  simple  drugs:  snowshoes,  suowshoe  harnesses 
and  wick,  pliers,  wire.  rope,  candles  and  matches. 
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1  transit. 

1  level  rod  with  double  targets, 

2  hand  levels. 

1  plane  table  and  stadia  alidade, 
'2  statt'  compasses. 

2  66  foot  chains, 

1  200  foot  steel  tape. 

1  tape  repair  outfit, 

1  66  foot  metalic  tape  and  refill, 

l^  dozen  diameter  tapes, 

Yo  dozen  military  hand  compasses, 

1/4  dozen  tallying  machines, 

4  aneroid  barometers, 

1  bai'ograph. 
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linometers. 


1  small  di'afting  board. 

Cross  section  i>ai)er. 

Drawing  ink,  pens,  pencils  and  erasers 

Protractors  and  engineer "s  scales, 

Triangles. 

Crayons. 

Special  notebooks. 

Astronomical  tables. 

^hiltiple  volume  tables. 

PROVISIONS. 
Here  also  is  opportunity  to  eliminate  unnecessary  weiglit.  '  However, 
as  men  on  this  kind  of  work  are  subject  to  constant  exposure,  day  and  night, 
foods  such  as  pork,  bacon  and  sugar,  which  are  strong  in  heat  proiiucing  prop- 
erties must  not  be  stinted.  Canned  fruits  and  vegetables  can  be  eliminated  en- 
tirely. The  following  list  is  chosen  taking  into  consideration  food  value  and 
elimination  of  luniecessary  weight : 

Flour.  Kvaporated   Potatoes. 

Cornnu'al,  "'  Cabbage. 

Beans,  "  TurnijJS, 

Peas,  ' '  Carrots, 

Macaroni,  "  Onions, 

Brown  Sugar,  "  Apples, 

Maple  Sugar  "  Peaches, 

Oatmeal,  "  Prunes, 
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I'acoii.  Ti'ii, 

Suit    I'ork.  ('offcf, 

Laril,  Hakiiitr  I'<>\v<I<t. 

r.iittiT.  Vrast  ( 'akrs. 

Clirrsc.  Salt. 

Kva|K)ratc'il   Milk.  Prpju-r. 

From  tin-  above  a  (food  varirty  r-aii  lie  oblaiiii'il  ami  in  a  (;ami-  coiiiitry 
can  l)c  .supplcmciitcd  by  moose,  deer  and  caribou  meat,  bird.s  and  fish. 

The  average  amount  of  food  eonsnnied  liy  one  man  jier  day  is  from  ;{'/•> 
to  4  |>()iinds.  dry  or  raw  weitfiit. 

(iKNKUAI.  1M>AN  OK  KIKLD  WOKK. 

It  is  eustomary  in  some  plaees  to  block  the  counti-y  into  mile  .s(piares 
by  a  series  of  cut  and  bla/.i'd  baselines,  but  in  an  extensive  territory  of  com- 
paratively low  stand,  the  expense  is  almost  prohibitive  as  the  cost  varies  from 
.$1.").()()  to  ^4r>.00  per  linear  mile  exclusive  of  mapping,'  and  cruising  the  interior 
of  these  blocks.  It  is  therefore  advisable  to  eliminate  cut  an(i  niazeil  lines  as 
Hiueh  as  possible,  running  only  exterior  bo\nidaries,  and  interior  l)aselines  suf- 
Kcient  to  tie  up  interior  inapi)ing  and  cruising,  and  travei'ses  of  all  the  iinport- 
aiit  sti-eams.  The  economic  spacing  of  baselines  is  dependent  on  the  topo- 
gra|>hy  of  the  country ,  which  in  turn  govci-ns  the  distance  a  crew  cruising  tim- 
ber can  travel  in  a  day.  We  find  that  on  the  St.  Maurice  in  general,  a  crew  can 
run  :{  to  .'iV2  mill's  from  one  line  to  another,  .jog  over  one  post  aiitl  return  three 
miles.  er\iising  and  making  topograhpical  notes  on  the  entire  circuit,  so  we 
space  our  baselines  -l  or  'i  \-'-i  miles  aiiart.  These  baselines  are  tied  across  the 
ends  eithei-  by  cxterioi-  bdundry  lines  or  river  traverses  whi<'h  they  intersect, 
or  by  other  chained  lines.  I'.y  these  means  the  ai-eas  of  the  parts  enclosed  are 
established. 

Pruise  lines  are  run  at  intervals  of  'J.')  or  'M)  chains  perpi'ndicular  to 
and  between  i-aeh  pair  of  baselines,  both  ends  of  each  cruise  line  being  tied  to 
the  nearest  po.sts  on  the  baselines. 

This  is  the  gc'in'ral  scheme  by  wliii-h  tlu'  coiuitry  is  covered. 

IfETIIDDS. 
riT  .\N"1>  lll.AZKI)  LINES. 

Existing  lines  ai-e  rechained  ami  posts  set.  referenced  and  niinihered, 
evei'y  2.")  or  '\0  chains  accoi'ding  to  the  spacing  to  be  used  in  i-uiudng  the  cruise 
tines.  Bearings  are  cliecked  I'ither  by  astronomical  observation  or  by  magnetic 
reading,  the  magnetic  di'i'lination  being  obtained  either  by  observation  or  from 
(lovernnient  records.  Slopes  are  taken  with  eyiinometer  and  aneroid  reailings 
are  made  on  all  iin|iortant  clianges  <d'  slopes,  on  all  streams  and  at  all  posts.  New 
boundaries  are  run  with  transit,  interior  baselines  witli  staff  enni]>a.ss  and  slopes 
kept  and  posts  set  in  the  same  manner.  Kaeh  cut  and  blazed  line  is  given  a 
letter  name. 

The  direction  of  transit  lines  should  be  frecpiently  eheekctl  by  a.stroiio- 
niical  obsei'vation. 

In  running  statT  compass  lines  bM(d<sights  should  be  continually  taken 
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to  detect  local  attraction,  aud  where  this  occurs  the  field  afifected  is  passed 
through  by  picketing. 

A  66  foot  chain  is  generally  used  as  the  unit  of  measurement  but  if  the 
country  is  fairly  level  or  moderately  rolling  a  200  foot  steel  tape  can  be  used 
with  accuracy  and  much  time  saved.  Chain  should  always  be  held  level  and 
taut,  and  broken  on  steep  slopes  or  slope  turned  into  horizontal  distance  by  use 
of  table.  However  unless  slope  angles  are  measured  accurately  this  latter 
method  of  chaining  does  not  give  good  results. 

Posts  are  squared  aud  numbers  cut  thereou  and  three  or  four  trees 
around  each  post  are  referenced. 

Slopes  are  read  and  noted  in  per  cents.,  aneroid  readings  are  in  inches, 
tenths  and  hundredths. 

Notes  on  timber  are  kept  on  all  cut  and  blazed  lines. 

EIVEE  TRAA"EESES. 

River  traverses  are  made  with  transit  and  chain  or  stadia ;  plane  table 
and  .stadia  alidade :  or  staff  compass  and  chain,  the  instruments  being  used 
depending  on  the  nature  of  the  streams  and  the  time  of  year  the  work  is  done. 

Since  the  operation  of  the  land  is  largely  dependent  oa  ihe  draiuage 
system,  all  elevations  are  tied  in  to  the  Avatercourses,  and  it  is  on  the  water 
courses  that  the  main  lines  of  levels  are  run  at  the  same  time  tiiat  they  are 
traversed.  Instruments  used  are  engineer's  transit,  stadia  han(i  transit,  tele- 
scopic and  hand  levels. 

CEtJISE  LINES. 

As  mentioned  previously  each  cruising  crew  consists  of  two  men.  The 
assistant  runs  the  line  with  a  hand  compass  and  is  followed  by  the  cruiser  who 
notes  all  topographical  changes  and  also  changes  of  type  in  the  jjroper  columns 
in  the  note  book  for  the  purpose.  As  often  as  the  stand  changes  and  at  inter- 
vals of  not  more  than  every  30  chains  a  half  acre  sample  plot  is  measured  off 
Avith  a  cord  831,4  feet  in  length.  This  is  the  radiiis  of  a  half  ai;re  circle.  The 
cruiser  tallies  all  the  ti'ces  in  the  plot  which  are  -iy^  inches  and  up  breast  high, 
by  species  and  diameters,  while  the  assistant  measures  a  number  of  trees  in  each 
plot  to  cheek  the  cruiser's  eye  for  diameters. 

Symbols  are  used  to  represent  the  main  sjiecies  or  constituents  of  the 
stand  such  as : 

S  for  Spruce, 

B  for  Balsam. 

Jp  for  Jack  Pine. 

Hm  for  Hemlock. 

Wp  for  White  Pine. 

Ap  for  Aspen. 

T  for  Tamarac. 

H  for  Hardwood,  etc. 
By  groiiping  these  sjTnbols  different   tyjies  aud    subtypes   aiv-    repre- 
sented. 
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Tin;   I'orit  liKNKKAl,  TYI-RS  ARK: 
riirc  Siitl  wiiiiil  1  \  |>i-  w  liicli  covn-s  staiiils  ovc  r  !»()  pi-r  cmt.  of  which  is  Hoftwood 
Si)tl  Wdoillldwil  l.xpc  wliirh  coviTs  sliiiids  .")()  to  !)()  |)iT  cent  ol' which  is  soft  wood 
iliinlwoDil  SI1 « <l  1\|ic  whicli  covers  staiicls  .')()  to  !)()  \irv  cent,  nl'  which  is  hard- 

wiioil. 
Hardwood  type  winch  covers  stands  over  !H)  per  cent,  of  whicli  is  hardwood. 
'I  Im'Sc  ( Jcnei'ai  TNpes  are  I'e  presented  hy  tile  syiiihols  (  ',  (   11.  IK  ',  and  II.  the  h-t- 
tcr  ■■('"  MK'anini;  conit'er  or  soltwoorl. 

'i"he  Siditypes  are  tiie  varions  coMd)iiiations  in  wliicli  the  softwoods  are 
foiirid,  alone  or  in  association  with  hardwooiis.  Tiiese  Sniitypcs  are  represented 
iiy  siitislit iitiuj,'  tile  inili vidiial  softwood  syiidiols.  in  tlie  order  of  prcdoiiiiiiaiice 
ol'  the  species,  in  place  of  tile  ("  in  the  f;iMicral  type  .syndx)!. 

To  tlicsc  sid)typc  sytnl)ols  are  tixed  Roman  nuiaeraJs  re|iri'.seiiting 
stand  per  acre  of  soft  woods  in  cuhic  feet  of  solid  wood. 

Stands  ai'c  divided  into  hve  classes,  tiie  Konian  numeral  III  repre- 
senting- the  avera^'c;  II  and  I  are  hifrliei-  in  that  oi'dei'  iind  l\'  and  \'  lower. 

'I  lie  tollowiny  arliitary  values  ai'e  <;iveii  : 

I  staiul  more  than  l.")()(l  eu  ft.  per  acre  Avei-afjc  KiOO  eu.  ft. 

II  stand  10(10  to  ir.OO  eu.  ft.  per  acre  •'  V2M      " 

III  stand  oOO  to  1000  cii.  ft.  per  acre  "  750      " 

IV  staiul  -J^O  to  .')()()  cu.  ft.  jier  acre  "  SoO      " 
y  stand  less  than  'J.")0  cu.  ft.  pel'  acre                "  17.")      '' 

On  this  hasis  notes  are  taUeii  the  entire  Icnjith  of  the  ciMiiseline,  show- 
ing stand  piM'  acre,  and  its  components.  If  in  the  ci'uiser's  judf;ment  the  stand 
is  above  till'  avcra<re  for  that  class  he  places  a  plus  sign  after  the  complete 
symlxd.  if  less  a  minus  sitrii.     Thus  the  snimIioI  : 

SHll  11— 
givi'«  the  followini,'  information: 

The  general  t.\  pe  is  .softwooil-hardwood 

Thei-c  is  iiKMc  spriici'  than  halsam. 

It  is  a  low  11  stand,  hctween  1000  and  ll2.">0  cu.  ft.  per  acre,  .say  ll.")(). 

This  would  lie  ei|ui\alent  to  11. ">  c'ds  per  acre. 

Uefore  a  sample  plot  is  taken  the  stand  .symbol  for  that  particular  spot 
IS  estimated  1)\  the  ci-uisei\  The  volume  found  from  the  tally  .^llows  whether 
tlu'  cruiser's  judiriiieiit  was  correct  and  also  the  estimate  of  the  predoiiiinanee  of 
com|)onciits  of  the  stand.  This  is  (uie  of  the  uses  of  the  sampl.-  plot.  But  the 
uuiiu  object  in  taking  them  is  to  obtain  an  average  Hgiu-e  for  each  subtype. 

This  is  gotten  by  constructing  average  sample  plots  from  all  the  plots 
taken  ill  each  subtype. 

If  these  volumes  per  acre  arc  ajiplied  to  the  total  merchantable  area 
in  proportion  to  the  length  of  line  run  through  each  subtype  ilie  result  is  the 
total  .stand  on  the  tract. 

Next  couu's  the  ollice  work. 

M.M'l'INr.. 
Since  series  of  Baselines  are  tied  together  by  Kivei-  Traverses  these  lat- 
ter are  plotted  up  first  and  then  transferreil  to  a  large  sheet  of  mounted  eross- 
section  pajicr,  "20  inches  wide  by  40  inches  long,  at  the  sanu-  tinu-  as  the  baselines 
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ai'f  liiid  out.  All  posts  on  tliese  baselines  are  marked  and  tlieii  the  ernise  lines 
are  drawn  in  as  they  -were  run  in  the  field,  the  errors  of  finishing  to  right  or  left 
of  the  posts  being  plotted.  On  this  skeleton  the  drainage  is  tnen  plotted  and 
eonneeted  up.  Profiles  of  each  baseline  are  made  and  adjusted  to  eonnect  with 
the  elevations  found  on  the  streams.  The  horizontal  scale  of  these  profiles, 
which  are  made  from  the  slope  notes  and  aneroid  readings,  is  Tlie  same  as  that 
of  the  map,  viz :  4  inches  to  1  mile.  Profile  is  laid  along  line  and  each  20  feet 
contour  crossing  transferi'ed  to  the  line.  Profiles  of  the  cruise  lines  are 
made  from  similar  data  and  contour  crossings  transferred  in  the  same  man- 
ner. The  contours  are  then  sketched  in  between  the  various  points  of  equal 
elevation.  The  drainage  is  inked  in  black  and  the  contours  in  bi-own,  every 
fifth  or  100  feet  contour  being  a  wider  line  than  the  others  auci  numbered  in 
feet  above  sea  level.  All  drivalih'  streams  are  <louble  lined  and  as  near  to  scale 
as  possible. 

Next  are  plotted  on  the  baselines  and  cruise  lines  the  divisions  between 
the  foui-  general  types  of  timber,  swamps,  and  unmerchantable  areas.  These 
j)oints  are  joined  together  so  as  to  separate  one  type  from  the  other,  and  tliese 
types  are  colored  with  crayons  as  follows : 

Pure  softwood — dark  green. 
Softwood-Hdwd — light  green. 
Hardwood-Sftwd — light  yellow. 
Pure  Hardwood — light  brown. 
For  Swamps  the  conventional  sign  is  used,  and  unmerchantable  areas 
are  colored  in  grayish  crayon.     At  each  point  where  a  sample  ptot  was  taken  a 
small  circle  is  drawn  in  which  is  put  the  symbols  representing  the  components 
of  the  stand,  the  amount  of  timber  per  acre  in  trees  7  inches  and  up  breast  high, 
iiiid  the  diameter  of  the  avei-age  tree  7  inches  and  uii  breast  high,  thus: 

SBH 
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9  inches 

]>y  this  means  a  rough  idea  of  the  amount  of  tiiidier  in  any  small  area  can  be 

roughly  computed  by  averaging  the  sample  plots  in  the  ai-ea  inoiuded  and  inul- 

tiiilying  the  result  by  the  number  of  acres  in  the  area. 

Intersections  of  burn,  windfall   and  cut  boundaries  with  the  base  and 
cruise  lines  are  marked  and  connected   up  and  areas  affected  cross-sectioned 
with  coloi'ed  inks  as  follows: 
1  ini'us — red. 
Windfalls — |)ur])le. 
Cuttings — green. 
The  spacing  of  the  cross-sectioning  vai'ies  \\ith  the  amount  of  green 
timber  left  standing.      In  each  of  these  is  a  circle  giving  the  dare  of  thi'  hum, 
windfall  and  cutting  and  the  condition  of  reproduction  at  tinu'  of  survey. 
Height  of  land  lines  are  mai'keil  between  all  important  watershed.s. 
From  the  foregoing  it  may  be  concluded    that    there    is   an    enoi'iiious 
amount  of  detail  on  one  of  these  nuips.  and  with  all  the  atti'iidant  i)l()tting  and 
sketching  and  erasing  it  is  veiy  difficult  if  not  impossible  to  produce  a  neat  look- 
ing sheet.     For  this  reason  accuracy  and  coiii|iletcness  is  all  that  is  sought,  for 
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wlicii  it  is  fiiiislinl  it  is  tiii-iiril  ovit  to  :iii  cxiicrt  <lriMi(;lilsiii;iii  who  friiiisfcrH  it 

to  illiot  llir  sheet.  'I'llese  sheets  il  le  iilinh'  of  whlll  is  cflMiMl  "  rilchllll^i-alile 
ili'iiw  irie-  lidaril'  of  l\wi  |iii-ees  ol'  the  liest  iiiiiih'  ili'iiwiii};  |);i|ii'i'  |taste<|  together 
with  the  yijiiii  111'  t  lie  t  \\(  I  sheets  I  II  lining'  ill  c;|i|)()site  (liri'ctidiis  iiii<;  Imekeil  with 
heii\\  linen.  This  makes  :i  still'  sheet  (,'iiiiMiiiteeil  iKil  t(i  shrink.  ex|iainl  or 
warp,  'rile  t  laiisleiiiii^  is  iliiiie  with  an  eiihitiriiph  w  liieh  is  tin  iiiipriiveiin-nt 
on  tile  |iaiit(><;rapli.  This  iiiaehine  has  a  raii<;e  hetweeii  eiihir^in);  and 
reducing  S  times  an  oiif^inal  and  on  even  scah'  i-eprodiires  with  Ihi-  (jreatest 
aeeiirae_\ .  Tli<'  iliaiiirhtsnian  doiiitr  the  t  ranst'errinj.'  shoiihl  he  an  experM  fin- 
isher as  these  maps  are  the  |>cMiiaiient   recoi-ds. 

'I'he  same  inkiii^r  and  eohirin^'  sehc'iiie  is  used  <hi  the  finished  iiia|>s. 
as  on  the  orii^inals  except  that  the  rohiriiitr  ot'  the  areas  id'  the  i^ciicral  typi-s  is 
done  in  watei-  colors  instead  of  crayons. 

Index  Maps  arc  made  on  Inchantreahle  |)rawin<r  Hoard,  on  s:'a!e  o!'  1 
inch  to  1  mile.  One  full  sheet  on  this  s'ah'  would  show  the  general  ft-ataics 
of  Ki  ot"  the  lar^'e  scale  sheets.  Indi'X  Maps  show  tile  complete  drainat,'c,  lieight 
of  land  lines,  all  hoiindar.v  and  liasi'  lines.  KM)  feet  contours.  Inii-ns,  windfalls 
and  cut  o\'er  areas,  roads,  trails,  etc. 

I'hotofj:raphi<-  reductions  of  the  linisiied  maps  to  the  scale  of  2  inches 
to  inie  mile  are  tlie  iiM.st  satisfactory  as  they  can  lie  made  on  siufiic  plates,  and 
are  a  luiiidy  size  for  lielil  use.  However,  an>  scale  can  i)c  obtained  in  this  man- 
ner. Tliese  photoeiaphie  |irints  can  he  tinted  to  show  the  coloring:  of  the  fin- 
ished majis. 

Traciiifrs  can  he  made  of  any  of  the  aiiove  maps  hut  is  more  expensive 
than  |)liotoiri'apliic  reproduction.  Still  when  data  is  needed  li.d'ore  shc'cts  are 
reaily  for  the  photojirajihcr,  tracings  ai-i-  often  iiiailc 


COMIMTINC  .\NI)  T.\M1-|,.\TIX(;. 
Sample  plots  are  first  computed  to  obtain  the  figures  v  liicb  arc  put  on 
the  maps.  l''roiii  these  .\\c'raj,'e  Sample  I'lols  are  made  f(U'  caefl  of  the  five 
stands  in  each  subtype,  h'rom  these  .Vvera^'c  Sample  Plots  ai'e  found  the  I'er- 
centaires  of  Species  and  I'ercenfa^'e  of  anioiint  of  volume  in  the  dilTereiit  1  )ia- 
metel'  (  'lasses. 

The  Area  Classification  is  made  by  means  of  a  planimetcr.  the  areas 
of  all  swamp,  scrub,  ahlers.  water,  burn,  windfall,  cuttinir.  I'ciuj;  taken  ofl"  the 
map  and  tabulated  separately,  and  allowance  made  for  other  cniniM'flluiitable 
area  not  sliown.  The  balance,  or  mer<'haiitab!i'  an-a  is  planinierercil  also  and 
tabulated,  as  softwood.  s(d'twood-hardwood.  hardwood-softwooi:.  or  hardwood 
accordinjr  to  the  manner  in  which  the  areas  are  colored.  i'"rom  the  nc.te))nol:s 
is  taken  the  len>:th  of  line  in  chains  passing;  thi-oujrh  each  snbl..  pe  for  each  of 
the  five  stands,  ami  tile  Total  .Meridiantable  .\rea  is  piMpoi'tioi.i  i;  to  these  sub- 
types on  the  (hain;,<je  basis.  To  eacdi  of  these  areas  is  applied  the  Stand 
Ki'Tiire  f(Hind  b>-  the  Averajje  Sample  I'lots  and  eatdi  of  these  N'olinnes  is  pro- 
l)orti(!iied  into  speei(  s  by  means  id'  the  Percentafres  found  fo.  each  Avera-re 
Saiiii)le  Plot,  and  these  volumes  for  ca<li  species  are  in  tiim  divided  into 
amounts  falling  in  diann-ter  classes. 

Totals  are  then  obtaiiUMl  for  each  of  the  (leiier.il  Typ  's  and  totals  of 
tlhse  which  are  the  Totals  for  the  Tract,  or  part  th.M-eof, 
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All  volume  figures  are  computed  originally  on  cubic  feet  of  solid  wood, 
and  are  turned  into  cords,  rough,  peeled  or  rossed,  or  'SI  ft  R.  AI.  hy  the  use 
of  conversion  factors. 

Percentages  of  different  natures  can  be  deduced  as  desired  and  aver- 
ages per  mile,  acres,  etc. 

Tabulations  are  made  giving  totals  of  Areas  and  Volumes,  and  Aver- 
ages in  Cords  or  M  ft.  per  acre.  These  are  arranged  so  as  to  facilitate  revision 
as  territory  is  operated. 

EEPORTS. 

On  completion  of  the  mapping  and  tabulation  of  each  tract  a  short 
report  is  made  giving  general  information  relative  to  drainage,  ground,  haul, 
distribution  of  timber,  burns,  windfalls,  etc.,  and  Accessibility. 

All  data  collected  in  the  field  is  made  as  complete  as  possible,  and  notes 
kept  in  a  systematic  manner  so  that  the  same  can  be  tiled  for  future  reference. 
The  data  may  not  be  all  worked  up  at  the  time  of  majiping  and  computing  des- 
cribed above  but  is  in  such  form  as  to  be  readily  used. 

EEVISION  OF  MAPS  AND  KSTIMATKS. 
The  legend  used  on  the  maps  is  such  that  no  erasures  are  necessary  to 
show  subsequent  changes  such  as  cuttings,  burns  and  windfalls.  That  tlie  maps 
may  be  of  tlie  greatest  value  surveys  of  cuttings,  burns  and  wmialls  should  be 
niatle  shortly  after  they  occur  and  put  on  the  maps,  and  the  amount  of  timber 
removed  or  destroved  deducted  from  the  amounts  shown  in  the  Tabulations. 
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CONDUCTING  FOREST  SURVEYS. 

ilV   .N.   II.  col.KMAX. 
TIMK. 

Cliinalic  coiiilitiiiiis  ai'i'  surli  lliiil  tin-  lirst  rrsiilts  ai'i-  ohtaiiii-il  liy  mak- 
ing tlirci-  trips  a  ycai\  avci"ifriii<;  alxMit  tlii-i-c  iiioiitlis  each.  Two  of  tlfsc  trips 
covci-  a  |)iM'io(l  lK'f;:iiiiiiiig  in  the  latr  S|ii-in<,'  and  ciidinfr  in  tlic  late  Fall.  Tlu'Sf 
two  tii|is  ai-i'  made  in  canoes.  The  thir<l  trip,  wliieli  is  usually  the  longest. 
starts  as  soon  as  there  is  siitlfieient  snow  for  snow-shoeinfj  and  dof;  sledding. 
H<'eanse  of  the  fa('t  that  our  Winter  trips  deal  more  with  what  is  most  likely  to 
lie  novel  and  interesting,  it  is  of  them  that  I  shall  speak  in  this  paper. 

CRKW. 

Past  exjierienee  has  taught  us  that  a  party  of  eight  men  makes  the 
most  ceonomieal  anil  elTieieiit  crew  for  our  work.  Of  these  men,  two,  and  some 
times  tliri'e,  iire  familiar  with  the  use  of  siii'veying  instruments  and  are  efHeient 
in  taking  to|)iigraphieal  notes  and  in  tindx'i-  estimating.  Thi'  ri-st  of  the  party 
ai-e  usually  French-Canadians  of  a  hardy  type,  accustonu-d  to  the  work  in  the 
bush,  such  as  portaging,  running  rapids,  etc..  etc..  It  often  happens  that  we 
have  a  man  in  the  crew  who  has  ti-apped  or  hunted  in  the  region  in  which  ive 
are  making  our  survey.  In  this  case  his  knowledge  of  the  water  ways,  port- 
ages, etc.,  is  of  great  aid  to  us  in  carrying  along  the  work.  One  man  <Ioes  the 
cooking.  And  i-iglit  here  I  wish  to  state  that  the  cook  is  a  very  important  man 
on  one  of  these  trips.  If  an  army  moves  on  its  stomach,  so  does  a  survey  crew. 
The  cook  must  be  up  in  the  morning  and  have  a  hearty  breakfast  rea«ly  for  the 
crew  so  that  they  can  start  out  at  day-light.  He  is  never  idle.  If  not  busy 
with  his  cooking  or  cutting  wood  he  is  re]>aii-ing  soiin-  part  of  the  outfit  or 
niciiding  someone  else's  moccasins  or  clothes.  If  (uie  of  the  crew  i.s  sick  li« 
often  takes  his  ])lace  temjiorai-ilx-.  On  the  days  when  camp  is  moved,  he  and 
one  other  man  perform  the  entire  work  of  striking  the  old  camp,  loading  the 
dog  sled.s,  moving  the  entire  outfit  to  the  new  site,  iimking  the  new  camp  and 
then  preparing  a  big  sn])per  so  that  it  may  be  ready  for  the  crew  when  they 
comi'  in  at  night-fall.  From  this  it  is  easy  to  see  that  the  position  of  cook  is 
not  an  ea.sy  one  to  till. 

HOOS. 

So  much  for  the  crew.  Hut  scarcely  less  important  than  the  men  are 
the  (logs  for  without  them  we  eouhl  make  but  slow  progress  in  the  Winter 
work.  For  a  crew  such  as  I  have  described  and  their  outfit,  ten  dogs  are  nece.s- 
sai'y  to  do  the  toting.  Our  dogs  would  seem  strange  to  a  reader  of  tlie  works 
of  Admiral  U.  E.  Peary.  .lack  London  or  Rex  Heach.  They  are  not  the  wolf 
like,  long  haired  Kskimo  dogs  usually  described  by  thesi>  writers,  but  mongrels 
of  all  sorts  averaging  about  7.')  pounds  in  weight.     Each  dog  hauls  a  load  of 
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from  75  to  150  pounds  on  his  slcil  all  clay,  the  load  varying  as  to  wliftlicr  tlu' 
trail  is  across  rough  and  hilly  rountiy  or  along  the  smooth,  froen  surface  of 
a  river. 

SLKDS. 
The  sletls  too.  ai'e  ditferent  ii'diii  those  used  farther  north  in  timherless 
regions.  The  country  in  which  we  work  presents  every  imaginable  difficulty 
for  dog  sledding.  Our  sleds  must  he  so  built  as  to  be  suited  to  the  smooth 
trails  ou  the  rivers  as  well  as  to  the  rough  ti'aiis  through  timber,  which  at  best 
are  narrow,  full  of  sharp  turns,  steep  grades  and  pitch  holes.  It  has  been  no 
small  jiroblem  to  obtain  a  sled  that  is  adapted  to  all  of  these  conditions,  but 
changes  and  moditications  liave  resulted  m  the  use  at  jiresent  of  a  wooden  sled, 
six  feet  long  and  about  eighteen  incl  ts  wide,  strongly  built  and  well  braced. 
The  I'unners  are  of  iron  about  three  inches  wide  and  about  three  sixteenth  of 
an  inch  thick.  There  is  a  slight  rock  from  front  to  back  so  that  the  .sharp  turns 
can  be  easily  made.  The  rum:; is  have  long,  gradrial,  upward  curve  in  front  so 
that  the  sled  may  not  have  a  tendency  to  biTry  its  uose  in  the  snow  when  going 
over  the  many  pitch  holes  that  occur  along  the  trails.  The  cross  bars,  on  which 
the  load  rests,  are  some  six  inches  above  the  runners.  The  long  teams  of  many 
dogs,  made  familiar  to  us  by  the  illustrations  accompanying  stories  of  life  in  the 
far  North,  are  entirely  unsuited  for  our  work  for  tlie  reason  that  we  seldom 
have  a  trail,  excepting  on  rivers,  whei-e  two  dogs,  to  sa\'  nothing  of  six  or  ten, 
can  get  a  straight  pidl.  In  fact  we  have  about  given  up  the  use  of  two  dogs 
to  a  sled  because  of  the  fact  that  tiie  leader  is  using  his  enei'gy  the  greater  part 
of  the  time  in  pulling  the  Avheeler  olf  the  trail  ou  the  turns.  The  dog  harness 
consists  of  a  collar.  bell.\-  band  and  traces. 

1>REFARATIC)N. 
PiThaiis  the  best  way  of  giving  a  condensed  and  coini)rehenslve  idea 
of  our  work  and  tln'  methods  and  equii)ment  pertaining  to  it,  will  be  to  outline 
bi-ietiy  one  of  our  trips.  The  crtw  assembles  and  gathers  together  food  ^'or  men 
and  dogs,  instnnnents,  tools,  cooking  and  eating  utensils,  tents,  tarpaulins, 
stoves,  harness,  and  the  clothes  and  duftle  of  the  crew.  All  told  this  gives  us 
a  total  of  about  five  thousand  pounds  that  must  be  toted  in  on  the  dog  sleds  to 
the  scene  of  the  work,  and  makes  necessary  several  ti-ips  with  the  dog  teams. 
As  only  two  men  are  needed  to  do  the  toting,  they  \isnally  start  out  a  week  or  so 
in  advance  of  the  main  crew.  They  tii'st  select  the  best  location  lor  the  trail,  do 
the  cutting  that  is  absolutely  necessai-y  aiul  tramp  down  the  snow  as  best  they 
can  with  their  snowshoes.  They  then  take  in  their  lirst  load,  leaving  it  at  the 
site  for  the  tirst  cam]).  The  rest  of  the  citw  then  goes  in  and  starts  work 
while  the  toting  contiinies  until  the  entire  outfit  has  been  moved  in.  This  takes 
about  three  weeks  for  a  distance  of  alxud  H!'ty  miles.  Il  is  in  this  tirst  part 
of  the  transportation  that  the  men  and  dogs  togethei-,  can,  by  their  strength 
and  ex])eri(Mice  or  by  the  their  lack  of  same,  greatly  decrease  oi-  increasi'  the 
cost  of  this  part  of  the  work.  .\  strong,  willing,  \\ell4rained  ilog.  driven  by  a 
man  who  knows  well  how  to  handle  him.  can  haul  his  load  quickly  and  easily 
over  our  i-ough  and  hurriedly  made  trails.  But  tlie  absence  of  any  one  of  these 
(|ualifieati(His  in  the  dogs  or  nu'U  generall\'  res\ilts  in  considerable  dela.v  and 
tr'>uble.     Some  dogs   are  continually    getting   their   harness   caught    on   snags 
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Jilonir  tlic  trail  or  i-imiiini.'  dIV  tin-  licatcii  trail  in  iiii  att  iii|)l  to  cut  cDnnTM.  ami 
SI)  iiiiscttiii-j:  llifir  s Ccl  ill  llir  solt  snow  ami  (rrttiiiK  t liriiisflvf.s  liopclcssly  i-n- 
taiitflc<i  ill  lliiir  liaiiicss.  all  of  which  iiiisluijis  !-i-i|iiirc  time  ami  paticTUfc  to  over- 
I'oiiic  tliciii.  At  ils  licst  llic  work  is  diHiciilt  ami  i-c(iiiins  ilic  licst  of  (•(|ui|iiiiciit 
so  ihiit  the  Jol)  Ilia,*-  he  ccoiioiiiically  ami  will  iloiic.  Slciis.  improperly  licsi^nol 
or  |Hii  rl.\  iiiaili'  of  iniVrioi'  inalirials.  arc  coiitiiiiially  jfcttiiif;  hrokcii  and  thus 
add  tlic  >fr(iilcst  of  all  difjicuitics  to  the  work  of  the  tcamstci-s.  The  very  l>est 
of  dojr  drivel's,  ai'li  r  haviiiir  spent  a  wludc  day  in  niirsiii).'  tin-  sleds  and  do^s 
ovi'i'  hiiiiiiiioeks.  around  corners,  up  and  d(.wii  steep  hills,  in  unravelling  tan(;h-K 
Hiid  rcloailini;  iijisct  sleds,  etc..  is  |)rctty  apt  to  feel  that  the  (diinax  has  arrived 
when  to  crown  all  his  niisfortiiiies.  a  sled  fails  to  withstanil  some  sudden  sti-ain 
and  conies  aparl.  It  is  not  iiii|iriihalile  tiiat  this  is  one  of  the  reasons  why  sur- 
vey crews  are  so  .jiisliy  iicteij  for  their  prolicieni'y  in  the  art  of  iirf)fanity. 

SIKVKVINC. 
'I'lie  parly  and  ils  outfit  liciuf;  asscmli'cd  at  the  (irst  camp  the  actual 
Work  of  siirve.xiiii.'  hei,'ins.  'i'lie  first  work  to  lie  done  is  the  enttinn  of  the  ba.se 
line.  In  this  we  use  seven  men.  five  of  wlr  ni  do  the  axe  work.  euttin<r  out  those 
trees  wliicli  olistruct  the  line  and  hla/inj;  it  carefully.  A  sixth  man  cuts  down 
proiiiisiiitr  yoiinLr  re|irediietii)n  for  use  as  pickets,  settinp  them  in  line  as 
directed  1)_\  the  compass  man.  The  compass  man,  after  takin<;  his  foresight,  re- 
Jilaces  the  picket  in  the  hole  occupied  hy  his  .lacoli-statf  and  sioes  ahead  to  the 
picket  .just  set.  Settiiifr  u|>  afjaiii  in  the  iiole  made  1)_\  tiiis  picket,  he  takes  a 
l)a(d<sifrht  at  the  ri'ar  picket  and  troiii  tiie  line  thus  cstaldished.  has  the  next 
picket  set  iiliead.  We  have  done  a  good  ileal  of  experimcntinfr  in  order  to  learn 
the  niimher  of  men  that  will  make  the  liest  liaianccd  crew  for  this  work  and 
the  make  up  desci'ihcd  s.cms  to  lie  the  best  foi'  our  work.  If  fewer  axe  uu-n  arc 
used  the  compass  man  often  has  to  wait  for  the  line  to  l)e  cut  out.  while  a 
tireater  iiiimlier  of  the  axe  men  iret  in  each  other's  way  and  retard  the  work.  I'n- 
der  ordinary  circumstiuices,  such  a  crew  can  run  two  miles  ot  thoi-oujrhly  cut 
and  Well  l)la/.eil  line  a  ila\'.  (in  alcr  milcajic  could  douhtlcss  he  made,  but  time 
fraiiieil  here,  as  experience  has  shown  us,  is  frccpiently  lost  by  the  men's  being 
unalile  to  find  the  line  when  cruisiuir.  .N'othinj,'  less  than  a  well  blazed  line  will 
siiltice  for  the  cruisers,  who  usually  walk  at  to|i  speed  at  the  same  time  noting 
all  cliaiifjes  ill  timlier  and  topii;rrapliy  and  so  iici'ding  a  well  miirked  line  in  or- 
der that  they  may  detect  it  easily  when  they  reach  it.  .M..reover  we  very  often 
use  our  base  lines  as  trai's  (i\er  which  to  move  camp,  and  in  such  cases  a  little 
extra  time  put  in  on  Ilie  cutting  is  well  repaid,  .\fter  the  line  has  been  cut  and 
bli'./ed.  it  must  be  chained.  Two  men  do  this  work  ;'.iid  it  proceeds  very 
rapidly.  In  chaining,  the  rear  chainman  keeps  to|>ogr<-.|ipieal  and  timber  notes 
and  as  mentioned  heretofore,  posts  arc  blazed,  four  square,  every  :{0  eliains. 
This  work  is  sometimes  done  while  the  line  is  being  cut.  two  men  being  taken 
from  the  .\xcmcn  for  the  purpose.  .Vt  other  times  it  is  done  in  conjunction 
w  il  li  t  lie  cruising. 

CKl  l.slMi. 

t>ur  method  of  cruising  is  as  follows:  .\  man  trained  in  timber  estim- 
ating ami  in  topographical  surveying  does  the  cruising  with  nn  ussistnnt,  who 
must  be  able  to  run  a  straight  course  with  a  haud  compass,    Starting  from  oue 
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of  (lie  ]H)!sts  on  till-  base  line  the  assistant  walks  ahead.  The  cruiser  follows. 
lie  is  equipped  with  Iwo  note  books,  an  Aneroid  Barometer  and  a  counting  ma- 
(^hiiie  or  pacer.  One  of  the  two  note  books  is  the  cruise  line  book,  on  the  left 
liHiid  page  of  which  are  columns  headed  :  TYPE,  HARDWOOD,  REPRODUC- 
TION, UNDERGROWTH,  GENERAL  REMARKS  and  SIDE  SLOPE.  On  the 
right  hand  page  are  columns  headed:  LINE  SLOPE  and  ANEROID.  On  this 
page  the  Gruiser  also  keeps  a  running  map  of  the  topography,  drawn  to  scale 
as  closely  as  possible.  Every  ;J50  paces,  a  half  acre  sample  plot  of  the  timber  is 
taken,  record  of  which  is  kept  in  the  second  note  book,  called  the  Plot  Book. 
In  addition  to  the  instruments  previously  mentioned,  a  Clinometer  and  a  Dia- 
meter Tape  r.re  used  as  checks  on  the  ocular  judgment  of  the  Cruiser.  A 
Gruiser  who  works  and  walks  fast  can  under  ordinary  circiimstances  complete 
his  two  ci-uise  lines  of  3  1-3  miles  each  and  make  camp  by  supper  time.  Any 
ilchiy,  however,  is  apt  to  set  him  back  and  with  this  length  of  line  he  is  obliged 
to  keej)  going  at  top  speed  all  day  in  order  to  guard  against  any  delay  wdiich 
may  occur  through  the  over-running  of  a  base  line  or  by  his  running  into  exten- 
sive windfall  or  burn. 

MOXING  CAMP. 

As  soon  as  we  have  covered  all  the  territory  within  working  distance 
from  one  camp  we  move  along  a  central  base-line  as  far  again  as  the  last  strip  of 
country  cruised.  Here  again  the  great  advantage  of  dogteaming  over  the  slow 
and  more  expensive  portaging,  which  we  do  in  summer,  becomes  evident.  For 
while  in  summer  it  takes  nearly  the  entire  crew  a  fidl  day  to  make  one  move, 
with  the  dog-teams,  two  men,  one  of  whom  is  the  cook,  can  accomplish  the 
whole  work  alone,  while  the  rest  of  the  crew  is  cruising  or  cutting  base-line  or 
chaining.  This  means  that  out  of  the  daily  total  charge  for  wages  only  about 
3-8  is  consumed  for  moving,  which  although  in  itself  necessary,  adds  no  mileage 
for  that  day  to  our  total  for  the  trip.  In  this  way  with  three  cruisers  we  are 
able  to  cruise  a  full  seven  square  miles  in  a  day.  It  is  easily  seen  that  various 
circumstances  will  effect  the  distance  and  frequency  of  our  moves.  We  are 
forturmte  that  during  this  conung  winter  we  shall  have  very  nearly  an  ideal  lay 
of  land  on  which  to  plan  out  our  work.  At  the  best,  moving  consumes  a  great 
deal  of  time,  which  is  very  costly,  so  that  every  possible  reduction  in  the  fre- 
quency of  moves  is  so  mueli  gained,  and  the  planning  for  this  end  becomes  an 
important  study  in  itself.  The  problem  sometimes  becomes  very  complicated 
and  deserves  perhaps  unieli  more  attention  than  is  ordinarily  given  to  it.  Un- 
der ordinary  circumstances  where  the  outfit  is  merely  moving  straight  along  a 
base  line  of  considei-able  length,  we  usually  work  three  or  four  days  from  one 
camp.  With  three  men  cruising  to  the  base  lines  on  either  side,  at  the  end  of 
the  fourth  day  the  nearest  piece  of  unexplored  territory  is  about  a  nnle  and  a 
half  from  the  camp.  It  is  then  neccessary  to  move  about  three  miles  in  order 
to  make  camp  at  the  eentei-  of  the  next  unexplored  block  of  country. 

SUPPLIES. 

You  will  appreciate  that  these  activities  of  the  surveyors'  life  are  pro- 
ductive of  hearty  appetites,  which  must  easily  seem  abnormal  to  one  sitting 
quietly  at  a  desk  and  planning  out  the  ' '  Grub-list. " '  With  the  single  exception 
of  the  mid-day  lunch  of  the  cruisers,  every  meal  must  be  a  heartv  one,  with 
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|itciil.\  (>r  iiiitritidiis,  lii-iit-prodiicirifr  fixtil.  We  liavc  llic  pr<>l)li-rri  aUvavB  hi-foro 
us  (pI  Iiow  to  fiiniisli  a  liit;lily  iiiitritidiis.  In-altliful  fo(i(l,  ami  at  tin-  Maim-  tiim- 
ki'i'p  (low  II  Ihf  (Mist,  wi'ijrlit  ami  actual  |ili.vHical  l>ulk  of  flir  Hatiic.  LumbiTiin'ii 
luivc  always  fciuuil  tliat  Mvaiis  i-onn-  m-ari'St  to  uirctint;  ::il  tlicsi-  i|.-iiiamlH.  Hi-ans 
iiiv  one  of  our  stapli-s.     Aiiofln-r  is  coni-ln-cf  liaHli,  which  i.s  a  very  palatalilc 

food.     IloWtVii-.  COIN  I f  has  its  faults,  one  of  which  is  that  each  ho.x  contains 

coimidcrahlf  waste  ami  the  tins  are  heavy  ami  unwieldly  to  handle.  This  winter 
We  are  jilanniuff  to  expei'iriient,  if  possilde.  with  dilfer.-iit  liintls  of  I'enitnican; 
both  the  coniniercial  variety  and  that  which  We  can  tnaiiufactiirc  ourS(dvps  with 
moose  and  earihou  meat  as  a  basis.  Iir<'ad.  of  whicli  We  use  a  iarfie  <piantity, 
is  another  prolilem  which  We  have  to  contend  with.  Yeast  bread  is  Very  dif- 
ficult to  make  under  camp  conditions.  This  difficulty  is  partly  overcome  by 
cari'yin^'  a  quantity  of  rea<ly-made  bread  and  liecpiiif);  it  frozen  until  it  is  to 
be  used.  Hard-tack  and  Pilot  Uread  are  also  used  to  help  out.  In  this  way  the 
cook  is  able  to  have  a  trreater  amount  of  tlour  with  which  to  make  dou^hnut.s, 
cakes  aiul  cookii's,  which  helps  j;reatly  in  keepiuff  the  bill  of  fare  from  becom- 
ing ?nonotoiu>us.  The  |)artial  use  of  brown  sugar  cuts  down  expen.se  and 
We  find  that  it  is  just  as  satisfactory  for  many  of  our  purposes.  Our  French- 
Canadians  are,  as  a  rule  |ii-etty  high-grade  men  who  know  wlien  tliey 
are  being  well  treated  and  also  the  i-evei'se.  A  little  judicious  indulgence  here 
i'lid  there  un(loid)tedly  increases  the  willingness  and  efiicieney  of  a  crew. 
There  are  also  two  other  ai-guments  in  favor  of  such  things.  The  tirst  is  from  the 
staiulj)oint  of  hygiene.  Such  foods  as  those  mentioned  are  really  needed  to 
keep  the  men  healthful  when  they  are  eating  large  quantities  of  heavy,  greasy 
food.  JMoi'eover,  when  they  see  that  considerable  trouble  is  being  taken  that 
they  shoidd  be  well  fed,  they  show  a  ilesire  and  willingness  to  help  out  the  grub 
list  with  the  products  of  their  hunting  in  odd  moments.  Trotit.  Pike.  Part- 
ridges. I'leaver'.  Rabbits.  Moose  and  Caribou  nutke  very  substantial  aclditions 
to  our  larder  and  reduce  the  amount  of  grub  which  we  have  to  tote  in.  We  feed 
the  dogs  on  corn-meal,  boiled  in  a  big  pail  with  meat  scraps,  grease  and  occa- 
sionally a  little  dog-buseuit. 

1  have  described,  then,  the  method  of  our  transportation  and  the  equip- 
ment used.  E.xperience  has  taught  us  that  I'JO  days  is  about  the  longest  jieriod 
for  which  gi-ub  can  be  econoTineally  toted  in  at  one  time.  This  period  also 
corresponds  vei-y  lu-arly  with  the  usual  length  of  the  sc;  son  diu'ing  which  snow- 
shoeing  and  dog  travil  are  prac  ticable.  In  a  country  not  too  inaecessable  and 
requiring  a  nui.\imum  in-haul  id'  imt  more  than  70  miles,  200  stpiare  miles  can 
be  surveyed  in  a  trip  of  120  days,  provided  that  the  ana  to  be  done  is  not 
broken  up  into  small  blocks  and  widely  separated. 

TKNT8. 

Our  tents  are  of  balloon  silk,  as  lu-arly  waterproof  as  possible.  We 
use  two  of  these,  one  8x12  with  a  two  foot  wall  and  the  other  somewhat  larger, 
for  the  use  of  the  cook  and  liis  outtit.     Four  men  sleep  in  each  tent. 

si-KK.Mis. 

For  be<ldiug  we  use  one  eiderdown  robe  for  two  men.  Over  the  balsam, 
\\  liieli  is  laid  directly  on  the  trampcd-down  snow  we  spreail  old  canvas  covered, 
felt  robes.     With  the  eiderdown  over  them  and  the  felt  robes  underneath,  twq 
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ineii  can  easilv  kcrp  wariii  in  the  vvvy  i-oldrst  Wfatlii-r.  Too  iinicli  can  not  be 
said  ol'  the  eonit'ort  and  effieieney  of  these  eiderdown  rolies.  \\hieii  are  soft  and 
light  and  still  vei\v  durable,  being  eovered  \\ith  light  weight  duel\. 

STOVE. 

Eacli  tent  has  a  stove,  the  one  in  the  eook-tent  lieing  sqnai-e  witii 
])h^nty  of  holes  for  pots  and  kettles.  The  stove  for  the  other  tent  is  round  and 
considerably  smaller,  being  used  only  for  heating  jiurposes.  For  lighting  jnir- 
poses  we  use  candles.  Each  sled  is  equipjied  witli  a  tarininlin.  which  protects 
the  load  in  tran.sit  and  may  be  also  used  as  a  ground  cloth  in  the  tent  when 
necessary. 

TOOLS. 

Tools  and  instruments  make  up  about  two  hundred  p(uuids  of  our  out- 
fit. We  cari'y  a  dozen  axes  of  tlie  Canadian  type,  as  they  are  most  suited  for 
the  various  kinds  of  work  which  we  have  to  do.  Each  man  hangs  his  own  axe 
before  starting  on  the  trip  and  sufficient  extra  handles  ai'e  carried  to  provide 
for  breakage.  The  stone.s  and  files  for  keeping  tlie  axes  in  condition  are  the 
very  best  quality,  as  the  axes  i-eceive  very  hard  usage  and  it  is  impossible  to 
carry  a  grindstone  to  sharpen  them.  Our  other  tools  are  a  rivetting  set  for 
mending  dog-liarness,  a  tape  mending  kit,  a  small  condiination  tool  kit,  con- 
taining sci'ew-driver,  chisel,  reamer,  etc.,  for  use  in  mending  sleds  and  a  cross- 
cut saw.  In  aihlition  to  the  instruments  already  mentioned  we  cari-y  a  small 
stadia  hand  transit,  a  traverse  boar<l  and  a  light  Alidade,  witli  a  tripod  for 
use  in  river  traverse,  etc.  Two  sixty-six  foot  chains  are  carried  for  miscellane- 
ous woi'k  and  a  two  huiidretl  foot  tape,  which  we  use  in  chaining  base  lines. 
About  two  hundred  note  books  are  carried  in  which  to  record  the  data  and 
these,  together  with  i)encils,  erasers,  volume  tables,  protractors,  and  an  en- 
gineer's scale,  ani.l  a  small  quantity  of  cross  section  jiaper  comi)lete  our  list  of 
instruments. 

CLOTHES. 

Last,  but  not  least,  comes  the  important  item  of  clotlu^s  and  personal 
duflle.  Experience  has  taught  us  that  the  uearei-  we  can  conu^  to  the  kind  of 
clothes  worn  by  the  natives  of  the  country  the  better  off  we  are,  although,  of 
course,  we  have  the  atlvantage  of  being  able  to  jji-octu'e  a  l)ettei-  gradt5  of  manu- 
factured articles  than  the  Indian  or  Halfbreed  Trapper.  A  pair  of  heavy  niacki- 
naw  breeches,  mackinr.w  shirt,  heavy  woolen  underwear  and  socks,  a  woolen 
cap  that  can  be  pulled  down  over  the  ears  and  soft  light  moose-liide  moccasins, 
witli  so-calied  duffllc  tops  of  Hudson's  Bay  blanketting,  to  be  bound  around  the 
ankles,  and  heavy  woolen  mittens  with  leather  pull-overs  make  up  an  outfit 
which  answers  all  oui-  purposes.  The  instrument  man  and  the  ciniisers  must 
be  prejiared  for  sudden  changes  of  temperature  diu'ing  the  day,  and  also  for 
changes  in  their  own  bodily  temperature  due  to  tlie  ever  changing  amount  of 
energy  requiriMJ  fci'  their  work.  The  insti-ument  nuin  shoidd  have  a  lieavy 
r.iackinaw  coat  which  he  can  carry  across  his  shoulders  or  slip  on  as  cii-cinii- 
stances  demand.  The  best  thing  for  the  ci-uisers  is  a  heavy  coat  sweater  or  a 
mackinaw  shirt,  the  later  having  the  advantage  that  it  does  not  catch  on  the 
branches  and  tear  as  easily  as  the  former.    The  care  of  the  feet  is  highly  im- 
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poffaiit.  Ivicli  ijinii  slioiild  proviili-  liiiiiscH"  with  pli'iily  »)r  socks  so  lliiif  he  may 
liavc  tliri','  (ir  four  i\vy  pair  ready  to  slip  on  at  any  time.  When  u'orkiii);  lui- 
(Ici-  till'  I'xtirinclv  low  temperature  eonditioiis  which  j)revail,  no  (rhanccs  can  be 
taken  with  wit  reel.  Ff  a  man  (jets  his  feet  wet.  wliih-  away  from  earriji,  he 
must  ininiediately  kindle  a  fire  and  remove  and  dry  his  wet  socks  and  moc- 
casins. I'';iilin^  to  do  tjiis  lie  will  invariably  freeze  his  feet,  the  residt  of 
wliieli  is  a  lonj;  lay  oil'  and  in  extreme  eases  the  loss  of  the  iin-nd)ers  throuph 
iiiiipiitat ion  on  aeeonnt  of  Mood  poisoiiiii<.'.  Single  thickness,  woolen  mittens 
are  the  licst  with  liiitlier  piiil-overs  to  protect  them  from  wear. 

MKIUCINKS. 

A  small  nu'dicine  kit  mu.st  be  carried,  eontaininp  banchigps.  an  anti- 
sejitic  iiiiil  a  few  simple  renn-dies.  I  am  fibid  to  say  that  we  seldom  have  any 
use  for  the  kit  and  its  contents,  but  a  sinjjle  accident  i-equirinij  its  use  justifies 
any  trouble  spent  in  caiTvinf;  it  aloii}^.  The  men  of  cour.se  carry  their  own 
supply  of  tobacco. 

GUNS. 

Ivich  man  usually  carries  some  sort  of  firearm,  the  Colts  38  cal.  revolver 
being  the  most  used,  both  on  account  of  its  handiness  and  lack  of  weifilit  and  on 
account  of  its  adaptibility  to  large  and  small  game.  A  :{()-30  ritle  and  a  shot  gun, 
which  are  usually  taken  along,  ai'c  found  to  be  very  useful  in  making  weleoni'." 
additions  to  our  lariler.  Besides  these  things  each  man  carries  amongst  his 
diittlle,  a  supply  of  needles  and  thread,  a  few  simple  toilet  articles,  whatever 
reading  matter  he  may  care  to  bring,  fish  line,  etc. 

sxo\v8noi:s 

I  have  icservcd  the  discussion  of  snowshoes  until  the  last  because  of 
its  iniportancc.  It  is  an  odd  thing  that  good  serviceable  snow.shoes.  which  are 
so  funilamcntallx-  necessary  for  getting  about  in  the  woods  in  Winter,  are  so 
bard  to  procure,  even  in  the  very  places  where  they  are  as  inilispensable  to  a 
man  as  his  trousers.  Every  man  has  his  own  ideas  as  to  what  is  the  best  snow- 
shoe  and  from  the  resulting  medley  of  long  and  short,  broad  and  narrow,  round 
and  scpnire,  flat  anil  curved,  open  and  close  meshed,  cow,  caribou,  moose  and 
beaver  hide  patterns,  it  is  by  no  means  easy  to  choose  a  type  that  will  prove 
et^cient  and  give  satisfaction  to  the  entire  crew.  We  have  foinid  by  experience 
that  the  best  all-round  snowshoe  for  our  use  is  the  Canadian-Labrador  beaver- 
tail,  so-called.  This  shoe  is  as  broad  almost,  as  it  is  long,  witli  a  very  close  mesh 
of  caribou  hide,  woven  on  a  strong  frame  Avork  of  ash  or  birch.  Such  a  snow- 
shoe  is  suited  to  iieai-ly  every  soi-t  of  going  and  the  mesh  does  not  became 
sogged  when  wet. 
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MAKING,  DRIVING  AND  LOADING 
4  FT.  PULPWOOD 

BY  W.  J.  BRADY. 

Our  operations  eoinprisy  the  maimfaeture  of  the  rough  and  peeled 
wood  in  four  foot  lengths  in  the  bush,  the  hauling  to  the  banks  of  the  streams, 
the  driving  thereof  to  the  point  of  shipment,  and  the  loading  onto  the  cars. 

TITLES. 

Titles  and  eutting  rights  vary  in  a  great  many  respects.  In  some 
instances  we  own  the  land  or  the  riglit  to  cut  all  the  nu'rchantable  timber,  or  all 
tlu'  spruce  antl  fir,  or  under  reserve  of  tlie  Vendors  right  to  clear  a  certain 
number  of  acres  annually,  or  to  cut  whatever  wood  he  may  require  for  his  own 
use,  or  to  have  the  preference  for  making  our  wood,  etc.  In  other  instances 
our  rights  are  for  a  stated  period  only  or  are  subject  to  other  restrictions  of 
every  conceivable  form. 

Tliis  makes  it  imperative  to  keep  close  tab  on  all  these  titles  and  we 
have  adapted  for  that  purpose  a  register  of  titles  in  which  we  keep  an  i)idexed 
abstract  tlu'reof  to  which  it  is  much  more  convenient  to  refer  for  general  infor- 
mation than  to  have  to  read  through  each  time  a  lengthy  legal  document. 

We  are,  therefore,  sure  in  giving  out  contracts  for  making  wood  that 
they  do  not  clash  with  the  nature  of  our  titles  and  tliat  they  safeguard  us 
against  the  forfeiture  of  any  of  our  rights. 

CONTRACTS. 

We  have  found  it  mucli  more  advantageous  to  give  out  contracts  for 
the  making  of  tlu'  wood  than  to  emi)loy  day  labor. 

Tlie  work  is  of  course  spread  over  a  large  area  and  by  letting  each  con- 
tract to  some  one  man  there  is  at  each  place  some  one  personally  interested  in 
the  Dollars  aiul  cents  which  it  represents. 

We  have  also  found  it  preferable  to  let  the  contracts  direct  to  parties 
who  will  nuike  or  supervise  the  making  of  tlie  wood  themselves  rather  than  to 
large  Conti'actors  who  sublet  their  contracts. 

The  large  (contractor  requires  a  higher  price  in  order  to  make  his  own 
profit  and  we  still  have  to  look  after  his  smaller  jobbers  because  of  tlie  advances 
we  are  making  on  the  wood  and  we  have  not  the  same  control  over  liim  as  when 
dealing  directly  with  them. 

We  have  also  learned  that  it  is  good  practice  to  let  a  contract  to  the 
same  jobber  to  clean  off  tlie  whole  of  the  lot  or  lots  on  which  he  is  to  operate, 
even  though  the  work  has  to  be  spread  over  two  or  three  seasons  as  prices 
tend  to  advance  from  yeai'  to  year  and  because  if  this  is  not  <lone  it  is  very  dif- 
ficult to  confine  him  to  a  given  portion  of  the  lot  or  lots.  lie  will  naturally 
prefer  to  operate  where  the  timber  is  best  and  most  accessible  and  he  is  apt  to 
leave  the  lot  in  such  a  condition  that  it  will  be  very  difficult  and  sometimes  uext 
to  impossible  to  get  a  jobber  to  take  off  the  remainder, 
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Aiintlicr  important  fcntiiiv  is  tliat  tlio  coiitrfict  cxjirrssly  i)r()vi(li'  in  iiii- 
iiiistakalilc  laii(riiaf;i'  wliaf  we  i'('(|iiirf  to  lie  done,  and  how  \vc  rcquiri'  it  to  be 
(lotif,  anil  tliat  llir  coiil  factor  tliofoiifflily  wnderstaiids  it. 

Ill  making  contracts  for  (M'l-lcd  wood  from  our  Own  Lands  it  sliould 
he  rcmcmhi'rcd  tliat  thrrr  will  invarialil.\  lir  found  trees  standing;  or  fallen 
wliicii  will  not  |i(>l,  and  wliicdi  may  still  i)e  tjood  nn-rchantabie  timber.  T'nlesH 
a  cliiuso  is  inserted  stipulating  the  delivery  of  this  wood  in  the  rough  at  a  stated 
price  the  jobber  who  has  contracted  to  |)eel  on  a  certain  territory  and  who  meets 
with  such  conditions  will  leave  this  wood  behind  and  it  is  of  coiir.se  a  loss. 

It  is  also  iiiiportarit  to  projxrly  giiage  a  contractor's  capacity  for  if 
lie  undertakes  too  much  he  not  only  disa|)poiiits  us  l)ut  he  disap[)oints  iiim- 
sclf,  and  fm-iiishes  a  bad  and  discouraging  e.\ami)le  to  his  neighbors,  and  as  we 
have  to  rely  on  the  same  labor  field  year  after  year  it  hurts  the  letting  in  hi.s 
locality. 

I  am  of  the  opinion  that  we  cannot  expect  on  an  average  more  than  one 
and  a  half  cords  per  day  peeled  pi^'r  man  or  over  one  and  a  half  cords  sawed 
anil  pili'd  |iri-  man. 

ESTIMATING. 

To  m.\-  mind  one  of  the  most  important  features  is  to  emploj'  competent 
estimators  to  look  after  the  contractor  when  the  wood  is  being  made.  If  this 
is  properly  attended  to  a  lot  of  unnecessary  trouble  is  avoided  when  scaling, 
etc.  The  estimator's  work  consists  in  seeing  that  the  contractor  is  carrying 
out  his  agreeineiit  in  every  respect,  that  he  is  cutting  in  the  right  places,  that 
the  stiuiips  are  cut  low  enough  to  avoid  waste,  that  no  good  wood  is  left  in  the 
tree  tops,  that  the  trees  are  turned  over  in  jieeling  and  the  bark  taken  off  dean. 
that  the  wood  is  sawed  to  full  length  and  properly  trimmed,  etc.  lie  also  has 
to  keep  a  close  tab  on  (piantities  for  it  is  on  his  estimates  that  advances  arc 
made  and  it  is  not  only  important  that  the  contractoi-  be  not  over  paid,  but 
also  that  ad\aiices  be  siitlicient  ainl  that  lie  lie  made  to  feel  that  be  is  getting  a 
square  deal.  In  our  section  I  venture  to  say  that  each  jobber  making  wood  on 
our  Own  Lands  is  visited  at  least  fifteen  times  during  the  season  of  peeling  and 
sawing  and  in  a  great  many  instances  nuu-e  often. 

Our  method  of  looking  after  this  work  is  somewhat  as  follows:  A  cer- 
tain section  is  mapi)ed  out  for  each  estimator  showing  name  of  Contractor,  con- 
tract niuiibei-.  lot.  range,  township,  quantity  contracted  for,  and  point  or  place 
where  operations  siiall  begin.  On  eavh  inspection  a  report  is  forwarded  to  our 
otTicc  daily  showing  how  work  is  progressing  and  whctlicr  there  arc  sntticicnt 
men  being  employed  to  complete  the  contract. 

The  estimating  has  been  looked  after  by  eight  meti  who  work  luuler 
the  supervision  and  direction  of  oiu>  other,  who  keeps  generally  familiar  with 
the  whole  work.  Our  advances  are  made  by  ciie»d\s.  issued  as  soon  as  possible 
after  estimates  have  been  received  at  the  office,  approved  by  the  party  having 
charge  of  the  estimators,  who  also  keeps  generally  posted  in  regard  to  con- 
tractor's financial  standing  and  whether  or  not  he  is  paying  his  labor  aud  bills 
regularly. 
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HAFLING  AND  PILHSTG. 


Tlu'  lumliug  of  wood  with  us  generally  begins  on  or  about  December 
15th,  ■where  it  is  placed  on  the  banks  of  the  stream  in  a  place  where  it  will  be 
safe  from  ice  and  high  water,  and  in  such  a  manner  as  to  permit  the  wood  being 
stamped  on  both  ends,  say  a  distance  of  about  three  feet  between  tiers. 

It  is  important  with  its  that  wood  be  piled  where  it  will  remain  until 
-we  requii-e  to  have  it  put  in  the  water  as  there  are  other  drives  that  precede 
ours  and  if  our  wood  falls  into  the  river  and  becomes  mixed  it  necessitates  sort- 
ing or  counting  which  has  not  proven  satisfactory. 

As  regards  contractors  leaving  wood  in  the  woods  we  have  experienced 
very  little  trouble  on  this  score,  as  they  are  generally  receiving  the  full  contract 
price  only  on  the  last  wood  received,  for  in  most  cases  they  are  advanced 
nothing  on  liauling  until  sufficient  wood  has  been  delivered  and  scaled  at  the 
river  to  cover  all  previous  advances  made. 

SCALING. 

A  great  deal  of  diplomacy  and  fairness  is  required  on  the  part  of  the 
scaler  for  otherwise  he  unwittingly  makes  it  much  more  difficult  to  do  business 
another  season.  Our  instructions  to  scalers  are  somewhat  as  follows:  Lists 
are  furnished  scalers  showing  details  of  each  contract,  and  the  quantity  of  each 
party  on  the  rivers  on  which  lie  is  to  scale.  He  is  directed  to  make  out  a  scale 
bill  with  full  details  after  the  wood  has  been  surveyed  and  every  stick  stamped 
on  both  ends,  then  to  carefully  examine  all  scale  bills  before  sending  them  to 
the  office,  also  to  send  lu'omptly  to  the  office  Daily  Repoi-ts,  and  all  original 
Scale  Bills,  to  pay  expenses  of  all  assistants  when  working,  to  scale  no  wood 
refused  by  other  concerns  as  of  poor  quality  and  to  report  if  any  of  ours  is 
scaled  by  them,  to  insist  that  jobbers  or  owners  of  wood  be  present  to  show  him 
their  Avood  when  receiving  same. 

In  our  territory  we  find  tlmt  the  average  scaler  witli  the  assistance 
of  three  helpers  to  stamp  the  wood,  etc.,  will  handle  properly  10,000  cords,  but 
this  is  more  or  less  governed  by  the  territory  covered. 

STAMPING. 

All  supplies  furnished  scalers  such  as  stamping  hammers,  rules,  snow- 
shoes,  etc.,  are  charged  to  them  and  upon  return  they  are  credited  for  same. 
Our  scalers  are  required  to  mark  the  contents  and  name  of  jobber  on  each  pile 
of  wood  to  enable  the  head  scaler  to  cheek  up  scale,  stamping,  etc..  of  any  parti- 
cular lot.  The  best  kind  of  stamp  we  find  to  be  ( — j"  )  one  which  produces 
a  mark  which  is  easily  ajiplied  and  which  bi-eaks  the  grain  of  the  wood  in  such 
a  way  that  it  is  not  apt  to  beeoiue  obliterated  by  the  swelling  of  the  open  fibres 
in  the  sawt'd  end  of  the  stick. 

TIME  ELEMENT  IX  DRIVING. 

While  the  wood  is  being  received  on  the  banks  of  the  rivers  the  pre- 
parations for  the  drive  must  not  be  lost  sight  of.  We  have  to  furnish  provisions 
and  supplies  and  these  have  to  be  |iurchased  and  stored  at  places  most  conven- 
ient to  the  points  where  they  will  be  reciuired. 

Lists  are  made  up  for  each  particular  rivei-  (ui  wliieli  are  shown  ju-ovi- 
sions,  tools,  etc.,  required  and  calcvdated  on  by  the  quantity  of  wood  to  be 
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(li'ivcii  iiiid  till'  ii|i|)i'(ixiinati>  tiini>  it  will  tiikc  to  iiiakc  that  drive  aii<l  siidi  Kiip- 
|ilirs  \vi'  pliiii  to  liavi-  |)la('cii  oil  or  liid'on'  .Mari-ii  liOtli,  or  at  least  before  the 
iMi'akiii^r  ii|i  111'  winter  roads. 

As  soon  as  tiie  drives  aliead  of  us  have  passed  eei-taiii  points  we  plaee 
our  JKioMis  and  follinx-  u|i  as  tdosely  as  |)ossil)le  on  eaeli  stream.  ISooniini;  places 
are  lo(!ated  before  drivinfj  begins  and  at  some  narrow  point  or  erook  in  tlie 
river,  whej'e  if  the  wood  is  stojiped  it  will  be  foreed  aj^ainst  the  bank,  or  at 
some  point  where  thei-e  is  dead  water  when  this  ean  be  found,  and  an  ordinary 
one  or  two  piece  log  boom  fastened  to  trees  or  deail-ineii  is  what  we  generally 
use  on  the  smaller  streams.  One  of  the  tii'st  thintrs  to  do  when  tin-  drive  is  ac- 
tually on  is  to  notify  our  jobbers  and  contraetoi's  to  put  their  wood  in  the 
water.  'I'hey  are  notilied  by  tile  clerks  or  foremen  who  are  supplied  with  the 
uiimes  of  all  pai-ties  having  wood  for  us  on  his  streams. 

Peeled  pulpwood  being  lightei'  than  i-ough  floats  higln-r  in  the  wati-r 
;iiiil  is  more  easily  driven,  and  peeled  mihI  rough  mixed  drive  better  on  small 
streams  than  rough  wood  alone.  On  the  smaller  rivers  wood  shoidd  be  driven 
as  soon  as  the  streams  open  in  the  s])ring,  and  rushed  into  the  larger  tributaries 
but  when  the  larger  tributaries  are  reached  medium  water,  or  water  which  does 
not  ovei-How  the  banks  and  allow  the  wood  to  spread  over  flats  and  low  lands 
is  preferable,  as  the  removal  of  this  wood  from  these  Hats  is  costly-  to  .say 
nothing  of  the  ihmiage  it  may  do  to  others. 

]).\M.s. 

We  have  had  to  erect  sevei-al  wooden  dams  jiarticularly  on  the 
smaller  rivei-s.  in  which  we  boom  and  hold  our  wood  back  when  recpiired,  and 
from  which  we  gath,"!'  small  heads  of  watei",  to  flush  the  wood  through  or  over 
a  rough  piece  of  river. 

These  clams  are  constructed  principally  of  logs,  tilled  with  stone  and 
l>roviile(l  with  waste  ways  and  gates  varying  in  width  from  five  to  ten  feet  ac- 
cording to  the  size  of  the  stream,  and  the  likelihood  of  log  drives  of  othei-s 
having  to  j)ass  through. 

LABOR. 

.\s  the  smaller  tributaries  are  driven  into  the  main  rivers  we  reduce  the 
inimber  of  nu'u  aiul  crews,  and  when  at  last  the  wood  reaches  the  nuiin  ("han- 
dier at  a  certain  point  only  one  crew  is  requirt-d. 

TOOLS. 

For  boats  we  use  on  the  smaller  streams  a  flat  sixteen  foot  boat,  and  on 
the  larger  streams  the  thirty  foot  bateau. 

Pickjioles  and  piekeroons  ai-e  the  principal  to(>ls  required  and  although 
cant-dogs  and  axes  have  to  be  supplied  these  are  principally  used  in  the  plac- 
ing and  removing  of  booms. 

Some  seasons  when  there  is  very  little  sun  we  are  obliged  to  dynamite 
the  ice  on  the  heads  of  the  snndler  rivers  for  if  this  is  not  done  water  will  have 
some  tinu's  run  off  and  wasted  away  before  the  ii-e  rises  and  the  channel  opens 
up,  and  allows  passage  for  the  wood. 

Clerks  are  furnished  tinu'  books,  bill  and  ordi-r  books,  and  lists  of  all 
provisions  and  tools  shipped  and  which  are  checked  up  by  them  at  the  point 
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■where  driving  begins  and  they  are  required  to  keep  memoranda  of  all  trans- 
fers to  other  drives  and  of  all  returns  made  to  the  storehouse. 

HEAD  PIEES. 

Our  piers  for  stopping  the  wood  at  the  mill  run  square  across  the  river 
where  the  width  is  about  five  hundred  feet.  These  piers,  six  in  number,  are 
placed  at  a  distance  of  about  sixty  feet  apart,  are  twenty-two  feet  wide  by  sixty 
feet  in  length  at  the  base,  and  twenty-five  feet  in  height.  They  are  built  up 
square  to  a  height  of  about  five  feet,  or  ordinary  low  water  level,  and  from 
this  point  to  the  top  the  up-stream  face  is  bx;ilt  on  an  angle  of  about  thirty 
degrees,  and  the  sides  taper  to  about  twenty  feet  in  width  at  the  top.  The 
reason  for  reducing  the  width  of  piers  above  low  water  level  is  to  allow  the  ice 
to  rise  away  from  the  sides  and  avoid  holding  back  and  danuuing  up  too  much 
water. 

SIDE  PIEES. 

The  piers  are  three  feet  above  the  banks  of  the  river  and  are  calculated 
to  be  of  sufficient  height  to  take  care  of  any  freshet.  From  head  or  jam  piers 
where  wood  is  stopped  we  divide  the  river  with  a  line  of  piers  and  booms  for 
a  distance  of  about  three  thousand  feet  to  owv  loading  plant  and  in  this  space 
the  wood  is  held  after  having  been  sorted.  This  space  has  an  average  width  of 
165  feet  and  holds  about  twelve  hundred  cords.  The  line  of  piers  which  split 
the  river  are  built  about  600  feet  apart,  and  thirty  feet  long  and  twenty-five 
feet  wide,  and  twenty-five  feet  high,  with  front  of  piers  built  on  an  angle  of 
about  thirty-five  degrees,  but  we  woidd  recommend  on  a  river  of  this  kind  that 
the  dividing  piers  be  not  more  than  400  feet  apart  and  that  the  up-stream  face 
be  built  at  a  lesser  angle.  Pier  timbers  are  spiked  together  with  -^4  inch  square 
irons,  at  each  joint,  and  cross  sectioned  forming  five  foot  squares  with  a  flooring 
of  six  inch  logs  in  the  bottom,  and  are  filled  with  stone ;  the  fronts  of  the  piers 
are  faced  with  '■'>  inch  hardwood  .spiked  with  U)  inch  bridge-  spikes,  and  a  hard- 
wood log  in  the  center  of  each  pier  which  acts  as  an  ice  breaker ;  the  corners 
are  ironed  with  six  by  half  inch  iron  to  jn-event  the  ice  from  cutting  the  edges. 

HEAD  BOOMS. 

Our  princii)al  booms  for  stopping  our  wood  are  twelve  inch  by  twelve 
inch  spruce  timber  and  are  104  feet  in  length,  by  72  inches  in  width,  well  bolted 
together  with  inch  and  half  square  iron,  and  with  twenty-one  bolts  in  each 
boom,  and  timl)er  cut  to  break  joints  every  eight  feet.  Two  of  these  booms  are 
used  in  each  of  the  five  gaps  between  the  six  jam  piers.  They  are  hung  or 
placed  on  the  lowei-  side  of  the  ])ier  in  a  (V  shape)  which  allows  the  greater 
pressure  of  the  wood  jam  to  press  against  the  piers  themselves.  The  booms  are 
secured  by  one  inch  BB  chains  coming  over  the  top  of  the  [>iers  and  fastened 
about  16  feet  from  the  upi)er  end  of  each  boom  allowing  it  to  rise  and  fall  with 
the  water.  A  second  similar  chain  coming  out  of  the  side  of  the  pier  is  fastened 
around  the  upper  end  of  each  boom,  and  a  third  chain  (-^4  inch  BB  chain)  com- 
ing from  the  opposite  pier  is  fastened  around  the  boom  about  midway,  this  to 
j)revent  the  boom  from  sjireading  and  to  aid  in  I'aising  it  in  ease  of  a  rise  of 
water.  All  these  chains  are  secureti  in  the  centei'  of  the  piers,  and  attached  to 
the  bottom  timbers  when  the  piers  are  being  constructed.     Three  ■'  |  inch  chains, 


rsillrd  l)i'iillr  cluiiiis  Mi'i'  riisti'iii'il  ii'iiuinl  ijii-li  liiiorii  to  liiiiil  it  to  tin-  our  (>|i|)n- 
sitr,  (illc  i'Il'iIii  liilliir  |iImitiI  ;iI  tllr  ll|i|ic'|-  c'lid,  atld  oili'  at  tin-  lower  end  wliiTe 
l)()Oliis  iiii'il.  ;iiid  line  Miidwiiy  to  hold  tlieiii  t'i'oiii  s|)l'eadiM);.  'I'lieHe  eliaillH  uIho 
liel|)  in  kce|>in},'  the  wood  l"i'oiii  (joiiiK  uiiilci'  the  liooiiis.  The  cross  eliaiiis  and 
I  hose  riiiiiintr  ovcf  the  tops  of  the  piers  are  ot'  sntlieient  lenjrth  to  allow  of  takiiifj; 
ii|)  or  letting:  out  with  thi-  ris.   .-ini!  fall  of  the  watei-. 

SIDIO  H()(J.\l.s. 

Our  hooiiis  wliicli  divide  tlie  river  are  built  of  twidve  liy  twelve  spruce, 
foiii-  frit  ill  width  and  from  fifty  to  seventy-five  feet  in  ienfith,  and  are  fastened 
oil  tlie  inside  of  the  piers.  l)iit  we  would  reeotiiiiU'iid  that  tliev  he  placed  on  the 
0|)posite  side. 

The  ends  of  these  booms  are  fastened  together  with  %  i»eh  chains,  18 
feet  ill  leiif,'tli  crossed  on  the  bottom,  with  the  ends  of  each  |)ieee  of  boom  al)out 
in  inches  apart  so  tiiat  booms  may  move  inward  and  outward  without  biiiiling. 
These  booms  arc  also  iiiiidi'  fast  to  one  iiu'li  chains  coming  out  of  the  side  of  the 
jiicrs  wiiich  split  the  river,  fastened  in  the  same  manner  as  in  tlie  other  piers. 
These  chains  are  of  an  averaije  leii^rtb  of  .">U  fei-t  and  will  allow  the  taking  up 
or  letting  down  of  the  boom  with  the  rise  and  fall  of  the  water. 

lietwceii  the  outside  boom  and  shore  the  river  is  again  divided  length- 
wise by  a  boom  three  feet  in  width,  which  is  held  in  position  with  one  inch  wire 
cable,  first  secured  to  tile  piers  below  low  water  level  and  extended  to  the  shore 
and  made  fast  to  a  dead-man,  which  is  [irovided  by  burying  eight  feet  under 
ground  a  railroad  rail,  or  cedar  log  with  1  Vi;  inch  iron  rod  with  an  eye  on  each 
end  attached  to  it  and  projecting  about  a  foot  al)ove  the  surface.  This  boom 
is  merely  used  for  the  se[)aratioii  of  tiie  wood  an<l  is  not  constructed  to  stand 
great  pressure. 

SOKTINO  GAP. 

Our  sorting  arrangement  for  separating  peeled  wood  from  rough  and 
letting  down  the  river  any  logs  or  timber  which  iloes  not  belong  to  us  is  as  fol- 
lows: Firstly  one  of  the  V  booms  at  the  head  piers  usually  the  middle  one  is 
opened  up  at  a  distance  of  aboiit  twenty  feet  by  letting  out  the  chains  which 
sag  under  water.  One  of  the  dividing  booms  is  fastened  to  each  end  of  the  V 
leaving  a  gap  of  about  10  feet.  The  fastening  is  made  with  chains  which  also 
sag  nntler  water  and  the  wood  is  sorted  through  these  gaps  over  the  chains. 

As  many  similar  gaps  as  may  be  required  can  be  provided  down  the 
lengtli  of  thesi'  dividing  booms. 

We  do  not  attempt  to  separate  ditTerent  marks  of  pulpwood  in  the 
Avater  and  know  of  no  practical  manner  in  which  it  could  be  done. 

On  our  river  it  is  important  that  piers  and  booms  be  constructed  in 
the  best  possible  manner  and  be  at  all  times  properly  secured  and  we  find  it  ad- 
visable to  always  keep  a  quantity  of  chain  in  n'serve  for  u.se  in  cases  of  emer- 
gency. 

LOADING  CONVEYORS. 

Our  wood  is  handled  out  of  this  pond  cut  into  two  foot  lengths  and 
loaded  without  piling.  It  is  taken  out  of  the  wati'r  on  a  conveyor  about  175 
feet  in  length  which  carries  it  up  into  the  mill  at  an  elevation  of  about  25 
degrees. 
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This  eonveyoi"  consists  of  four  parallel  Jeffrey  Number  124  chains  with 
L2  attachments  every  16  inches.  These  chains  are  about  10  inches  apart  and 
travel  at  a  rate  of  100  feet  per  minute.  The  ■wood  is  placed  on  them  cross- 
wise, twelve  men  being  required  to  keep  them  loaded.  At  the  top  end  of  this 
conveyor,  a  second  conveyor  composed  of  four  similar  chains  but  witli  F2  at- 
taehements  about  10  inches  long  and  with  steel  brads  riveted  on  the  face  there- 
of, carries  the  wood  along  horizontally  at  the  same  rate  for  about  10  feet  where 
it  comes  in  contact  with  a  7  inch  number  19  guage  Cross-cut  Band  Saw,  40 
feet  7  inches  long  running  at  aboiit  11,700  feet  per  mimite  which  cuts  it  in  two. 
This  saw  is  capable  of  taking  care  of  all  the  wood  which  can  be  placed  on  the 
chains  and  which  when  running  to  full  capacity  will  cut  it  at  the  rate  of  better 
than  a  cord  a  minute.  After  the  wood  has  been  sawn  in  two  it  drops  about  six 
feet  into  a  trough  like  conveyor  know  as  the  Garland  Conveyor.  It  is  handled 
along  this  conveyor  by  means  of  a  one  inch  wire  cable  with  a  button  like  at- 
tachment every  30  inches  and  flights  every  five  feet  travelling  at  a  rate  of  175 
feet  per  minute. 

This  conveyor  extends  out  of  the  mill  about  500  feet  and  is  constructed 
on  trestles  20  feet  apart  and  22  feet  high.  It  is  so  constructed  that  a  portion 
of  the  sides  may  be  removed  every  20  feet,  leaving  an  opening  five  feet  wide 
through  which  the  wood  falls  into  a  box-like  sluice  five  feet  wide  and  two  feet 
high  and  from  there  into  the  ears.  For  a  di.stance  of  500  feet  on  either  side 
of  this  conveyor  railroad  tracks  are  provided  and  are  sufficient  to  accommodate 
twenty-four  ears,  twelve  on  each  side. 

PULP  WOOD  SLUICES. 

The  sluices  are  built  of  two  inch  hardwood  and  lined  with  I4  by  6 
inch  steel  in  tlie  bottom. 

They  are  hung  to  tip  toward  one  track  or  the  other  as  may  be  re- 
quired. 

Of  course  we  have  to  use  open  top  cars.  We  seldom  place  more  than 
six  ears  on  the  tracks  under  the  conveyor  and  we  move  these  cars  up  as  the 
loading  proceeds  by  means  of  a  hoisting  engine  with  a  double  spool  and  cable 
attachment. 

When  the  ears  on  one  side  have  been  loaded  the  sluices  are  tipped  in 
the  opposite  direction  and  we  are  thiis  enabled  to  take  out  the  loaded  cars,  and 
run  in  more  empties  Mithout  stopping  the  conveyor.  The  loaded  ears  are  hauled 
to  the  main  line  of  the  railroad  about  a  quarter  of  a  mile  distant  where  we 
have  a  four  track  siding  which  will  hold  about  160  ears.  We  use  our  own  shift- 
ing engine  which  will  handle  twelve  empty  cars  or  six  loaded. 

This  plant  can  also  be  used  for  loatliug  four  foot  pnlpwood,  by  remov- 
ing the  band  saw  and  placing  everj'  forty  feet  under  the  upper  sluices  which 
then  serve  principally  to  break  the  fall  of  the  wood,  second  .sluices,  on  wliieh 
it  rolls  down  to  the  car  on  tables  about  .'JO  inches  high  from  wliieli  it  is  taken  by 
men  and  piled.  In  this  manner  about  thirty  men  are  re(|uire<l  to  do  the  loading, 
while  in  the  former  only  four  are  required. 

CUTTING  PULP  WOOD. 

In  our  opinion  a  band  saw  is  far  sujierior  to  a  circular  saw  for  cutting 
pulpwood  as  it  requires  much  less  power  to  run  it.  there  is  less  danger  of  its 
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piiii'liiiifr  ill  s|iriii>;y  wooil,  it  stainls  tin-  coiistiinf  fri'il  licttiT.  and  if  iiiakf.s  U-hh 
sawdust  and  (•(»nsc(|iicnt ly  wastes  Irss  wooil. 

I.MI'l;(l\  Kli   l.tlAIUMi   l'I,ANT. 

K(ir  an  ini\|irnsivc  l(>ndiii{;  |)hiiit  we  would  ricDiiiiin-nil  tin-  iisr  iif  a 
ciiaiii  conveyor  similar  to  ours,  liiit  with  only  two  chains  siitii  'iciit ly  wide  and 
sti'iin>;  to  handle  the  loa<l,  aixl  located  in  sixdi  a  iiiaiiner  as  to  have  tin-  eiirreiit 
of  llie  sti-eaiii  carry  llie  wood  onto  the  chains.  We  would  place  the  cutting  up 
aiTaii^'eiiieiit  as  near  the  river  as  possihie  therehy  dispensing;  witii  tin-  use  of 
a  iicedli'ss  lot  of  chain  and  al'ter  the  ciittintr,  elevate  the  wood  only  to  a  suffi- 
cient hei<,'hl  to  allow  it  to  drop  o\er  the  end  of  the  conveyor  into  cars  ninninc 
crosswise  of  the  chains  on  a  track  so  ^radeil  as  to  allow  the  cars  to  lie  moved 
down  hy  tfi'sivity. 

1)_\'  iiroviilini;  two  forked  sluices  at  the  end  of  the  conveyor  to  tii'  used 
ttlteriiatel\'  coiitinuous  loading  could  he  sceiireij  and  as  iiiiich  work  could  he 
accomplished  as  we  are  now  dointr  at  St.  Mary  at  eoiisiderahly  less  cost. 

()f  (•nurse  such  a  plant  would  have  to  lie  located  with  iliie  rejiard  to 
such  re(|iiiriiiients,  and  locations  otVerin^  them  and  otherwise  siiitalile  for  a 
loadiiiiT  plant  mijrht  he  dil'ficiill  to  find. 

The  usual  practice  for  loadiii'r  wood  in  our  part  of  the  country  is  to 
use  a  siiijile  chain  and  a  trou^'hlike  spout  in  wliiidi  the  wood  is  jilai-ed  le!i>rthwisc 
and  We  ai'c  safe  in  sayiii",'  that  as  compared  to  a  conveyor  on  whiidi  the  wood  is 
placed  crosswise  it  will  not  handle  over  one  third  the  quantity. 

In  coiicludiiifr  we  present  the  above  as  a  practical  jilau  of  reasoiiahle 
economy  which  we  are  year  hy  year  striviuf;  to  improve,  and  are  ready  to  wel- 
come any  suggestions  hy  wliiidi  it  may  he  bettered  :  realizin<r.  that  no  one  profits 
li\'  waste,  either  in  time  or  in  material  or  in  labor,  but  that  on  the  contrary  we 
all  derive  a  more  or  less  direct  beiielit  from  everything,  however,  trival  it  may 
iippear,  which  temls  to  increasi'  the  etiiciency  of  human  endeavoi-  in  any  legiti- 
mate Held. 
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THE  MAKING,  DRIVING  AND  SCALE 
OF   13   FOOT  LOGS. 

BY    \V.   J.   BIGXELL. 
JOBBER. 

There  are  a  great  variety  of  jobbers,  fi-om  the  man  who  owns  one  horse 
and  contracts  for  two  hundred  thousand  feet,  to  the  big  jobber  who  is  ready  to 
take  a  contract  of  from  five  to  fifteen  millions  and  relets  again  a  large  part- 
to  sub-jobbers,  furnishing  them  with  provisions.  Small  jobbers  are  sometimes 
in  tlebt  all  their  life  to  a  big  jobber,  getting  their  living  and  no  more.  To  a 
certain  extent  the  large  jobber  and  the  siiuill  joliber  each  have  a  distinct  func- 
tion, but  in  general  the  small  jobber  is  to  be  preferretl  as  he  is  more  able  to  give 
personal  attention  to  every  detail.  A  small  job  usually  consists  of  from  five 
hundred  thousand  to  a  million  and  necessitates  from  two  to  six  horses  and  a 
dozen  men. 

There  are  also  two  general  classes  of  jobbei's,  whethei-  large  or  small; 
one  the  man  who  makes  jobbing  his  main  business,  and  does  wiiatever  other 
work  he  may  find  in  the  summer ;  and  the  other  the  fai'mer  who  takes  up 
jobbing  during  the  winter  only  when  things  ai-e  dull  on  the  farm.  Price  being 
equal,  the  first  is  the  most  desirable.  He  is  ready  to  stai't  for  the  woods  in  late 
August  or  early  Septendjer,  while  the  second  does  not  usually  show  up  until 
November.  An  early  start  assures  of  a  definite  quantity  being  made,  especially 
if  tile  season  is  a  bad  one,  as  the  snow  and  late  Fall  interfere  largely  with  the 
work. 

Jobbers  as  a  rule  are  intelligent,  shrewd  traders  and  hard  workers, 
and  have  the  short  log  business  down  to  a  point  that  closely  approximates 
Scientific  Management,  although  noiu'  of  them  have  ever  heard  of  tiiis  ai't. 

The  one  horse  jobber  usually  has  three  men  beside  himself,  and  the 
business  of  cooking  is  intruste(l  to  the  most  capalile  or  the  most  willing,  or  often 
done  by  the  jobber  himself  in  odd  moments.  The  horse  is  often  stabled  right 
in  the  camp  witiiout  a  pai'tition,  for  the  purpose  of  heat.  Wives  and  families 
are  found  in  the  woods,  in  which  case  the  wife  usually  is  cook.  Larger  jobbers 
run  their  camps  in  much  the  same  manner  as  is  done  elsewhere. 

The  jobber's  horse  is  a  tough,  wiry  animal  of  about  twelve  hundred 
pounds.  There  is  a  fairlN-  common  saying  to  the  elVeet  that  it  takes  twenty 
years  to  make  a  man  ami  only  four  years  to  maki'  a  horse,  so  "marelie  I'ani- 
mal." 

CHARACTER  OF  LAND  AND  KIND  OF  TIMBER. 

The  woods  cut  are  spruce,  jack  [line  and  balsam.  Logs  are  all  cut  to 
a  length  of  13  feet  6  inches  and  limbed  off  to  a  diameter  of  4  inches  at  the  small 
end.     The  character  of  the  land  is  hillv  and  broken  and  full  of  gullies.     HIaek 
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aprupo  swaiiijis  ahoiiiKl,  raflirr  ciirioiisly  on  iiioiiiitMiiis  as  ot'fiTi  as  in  lioftoinH. 
There  is  an  atiiiiKlancc  ol'  lojjs  and  tiic  ti'i-ritoi-y  is  well  watfrcd  with  drivable 
streams. 

MK'I'llOli  OK   MAKING. 

.I(il)s  arc  li-t  IrniM  .Inly  to  Scpteiiilici-.  'I"he  jobbers  are  snj)|ili>-(|  from 
storehouse  and  priecs  are  niaih-  as  reasonalih'  as  the  frei^fht  will  allow,  as  an 
indiK-enient.  .Most  a<-eessible  territory  is  sna|>ped  up  tii'st,  the  niori-  <listant 
waitiiii,'  lor  the  const  iiietion  of  "jood  tote  roads  ami  ti'liphone  sy.steni.  Such 
iniproveiiients  trreatly  assist  in  the  lrttin>;  of  .jobs  and  are  of  inereasint;  value 
over  a  period  of  years.  The  <^enei-al  honndries  and  anionnts  in  caeli  job  to  be 
let  have  been  pn-deterniined  by  the  forest  siM'Vey,  which  is  an  important  and 
useful  accessory  to  letting'  opirations  successfully  and  facilitates  and  systemat- 
izes the  work. 

A  jobber's  o|)erati(Ui  is  divided  into  teams  consisting  of  one  hoi-se  and 
four  men,  which  cut  an<l  haul  to  the  streams  about  three  thousand  feet  per 
(lay.  It  is  very  amusing  to  one  who  is  accustomed  to  large  logs  to  see  a  team- 
ster when  .\ardiiig  pick  the  small  logs  u[)  in  his  arms  and  walk  across  the  yard 
\\U\\  them  instead  of  rolling. 

The  |)riucipal  instrument  employed  in  handling  the  logs  on  and  off 
the  sleds  is  a  liM.\-hook,  usually  used  in  the  handling  of  cord  wood,  although  a 
cant  dog  is  kept  handy  for  the  larger  logs.  Little  or  no  roads  are  made,  anil 
one  horse  can  haul  from  12")  to  17')  logs  per  tlay  with  little  swamping  done 
for  him.  Rollways  contain  from  oiu'  to  five  hundred  logs  and  are  placed  along 
the  river  banks  within  a  few  hundred  feet  from  each  other  wherever  most  con- 
vnient.  This  necessitates  nuiny  branch  roads,  and  here  again  the  swamping 
and  road  making  is  kept  Mt  a  minimum,  for  in  haulii]g  with  one  horse  the 
equiiuiu'iit  is  light  eiuiugh  to  get  ar(uuid  or  over  almost  every  imjjedinu'nt. 
Heavy  loading  is  begun  on  branch  roads  whenever  there  has  been  sufficient 
travel  to  warrant  it.  An  average  load  for  a  horse  for  the  winter  wonhl  be  from 
four  hiMidred  to  five  hundred  feet  daily.  This  one  horse  system  of  logging  has 
been  demonstrated  by  actual  experience  ami  actinil  cost  statistics  to  be  the 
cheapest  method  undir  local  conditions  within  a  radivis  of  four  trips  per  day. 
At  a  distance  greater  than  can  be  made  in  four  trips  per  day  it  would  be  neces- 
sary for  the  company  to  assist  its  jobber  in  evolving  other  nu-thods  which  will 
more  nearly  api)ro.\imate  those  used  eleswherc. 

SCALING. 

The  scaling  used  in  this  region  and  in  all  parts  of  the  Province  of  Que- 
bec is  \\\f  <^>uebee  scale,  and  is  made  by  the  sealer  who  has  an  assistant.  The 
scaler  must  hold  a  certificate  obtained  at  a  public  examiiuUion  from  the  Que- 
bec (ioveinment,  ci-rtifying  that  he  is  (pudified  to  measure  logs.  lie  stands  at 
one  end  of  the  rollway  and  his  assistant  at  the  other.  Starting  with  a  given 
log  the  assistant  nu-asures  his  end.  calls  the  diameter,  whether  top  or  butt,  kind 
of  wood,  and  any  defects  noticeable.  If  the  assistant  calls  top  when  giving 
the  diameter  the  scaler  nu-rely  glances  at  his  end  of  the  log  and  records  the 
tMlly.  If  butt  lias  been  called  by  the  assistant  the  scaler  mu.st  determine  the 
size  of  the  top  or  small  eml  facing  him  by  measurement,  as  the  diameter  of  the 
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small  end  only  determines  the  contents  of  the  log.  The  assistant  in  turn  makes 
the  measurement  for  tops  facing  his  way  and  min-ks  them  with  a  erayon.  In 
rollways  the  scaling  is  necessai-ily  slow,  as  the  scaler  and  his  assistant  often 
cannot  see  each  other  and  have  to  take  time  to  determine  that  they  are  keeping 
tally  on  the  same  log.  When  the  logs  are  landed  on  the  ice  the  work  goes 
faster.  An  average  winter's  scaling  for  two  men  is  five  million  feet,  and  a  fair 
average  for  a  day's  scale  consists  in  measuring  2500  logs.  Logs  dragged  in 
from  the  stump  to  the  streams  are  scaled  early  in  November  in  order  to  be 
ready  for  those  logs  wliieh  will  be  hauled  in  on  snow. 

The  sealer's  duties  also  consist  of  making  a  careful  inspection  of 
stamping  and  bark  marking,  in  which  they  co-operate  with  the  regular  in- 
spectors.    They  also  have  to  Avateh  closely  for  short  logs. 

The  jobber  is  obliged  to  keep  a  shanty  book  furnished  by  the  Govern- 
ment. In  this  book  he  enters  the  number  of  logs  which  he  cuts  each  day.  The 
scaler  is  also  obliged  to  record  his  scale  in  the  shanty  book,  so  that  their  ac- 
counts are  supposed  to  balance  as  to  the  number  of  logs  cut  during  the  season. 
The  final  returns  are  sworn  to  by  both  jobber  and  sealer,  ami  the  stumpage 
dues  are  collected  by  these  returns. 

Inspection  for  the  supervision  of  cutting  starts  as  soon  as  the  jobber 
comes  to  the  woods,  an  inspector  being  able  to  take  care  of  about  ten  million 
feet  of  lumber.  Duties  of  inspectors  are  to  make  the  rounds  once  a  weel  and 
report  stumps,  tops,  cutting,  bark  marking  and  all  other  points  which  go 
towards  making  an  efficiently  conducted  operation..  Where  the  work  is  not  up 
to  the  standard  after  a  warning,  fines  are  imposed  as  stipulated  in  the  contract 
The  inspector  must  also  keep  track  of  the  jobbers  boundi'ies,  blazing  tliem  au('. 
seeing  that  the  jobber  does  not  cut  outside  except  by  pernussion,  and  also  thai 
he  cleans  his  area  properly.  The  government  has  a  system  of  inspection  as 
well.  Their  inspectors  visit  the  operations  once  a  month  during  the  logging 
season,  and  also  check  the  scale  made  once  or  twice  during  the  Avinter. 

THE  DRIVE. 

Ice  does  not  usually  go  out  and  driving  commence  laitil  about  the 
middle  of  April  or  later.  At  first  heavy  frosts  at  night  followed  by  warm  days 
and  hot  sun  raise  and  lower  the  water,  but  by  the  first  of  May  a  continuous 
freshet  is  assured.  Where  dams  are  to  be  had  on  snuill  streams  enoiigh  water 
is  collected  to  flush  the  brook  and  driving  is  made  more  regular,  although  often 
ice  formed  on  the  falls  during  the  night  must  be  dynamited.  Crews  are  visually 
required  about  April  '25th  when  the  bi-eak-up  comes  witli  a  riisli.  lien  who 
arrive  befoi'e  Hctual  di-iviiig  commences  are  paid  winter  wages  to  hold  tluMU,  so 
that  it  is  advisable  to  nuike  a  close  calculation  to  avoid  ex|)ense.  Tlu>  season 
of  high  water  is  about  one  moiitli's  duration.  Thei-e  is  usually  a  seetuid  flood 
due  to  warm  i-ain  or  the  ice  going  out  of  the  nunu-rous  lakes,  whii-li  ronies  to 
help  out  during  tlu'  latter  part  of  May. 

Short  logs  make  a  surprising  aiiKumt  of  i-eai-.  Their  favorite  place 
for  stopping  is  an  eddy,  and  they  often  nuU\e  wings  containing  twenty-five  to 
fifty  thousand  logs,  (^n  shallow,  saiuiy  sti'eams  tin-y  uudvc  centers  readily, 
starting  on  any  obstrueti(ui  which  niny  cntdi  ;i  I'ew  iiiid  li;icking  up  in  a  h;ii-i'o\v 
foi-niation  which  increases  in  length  until  tlicy  often  reach  a  (]uartrr  of  a  mile. 
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ftoiiii'tiiiics  they  stiii-t  fo  twist  tciWiirds  tin-  shore  iiiiil  liiiiilly  rriwli  om-  hank  of 

thi'  river  li.iiriiijr  hiiif  oi'  the  eha 1.     If  the  water  is  not  ilfo|i|iinK  too  rapiilly, 

iiltrr  n.ichiii!,'  ii  certain  hii-rth  |>art  ol'  the  t-entor  will  break  away  by  itself, 
liiit  other  lo";s  will  soon  lake  their  plaee.  Very  little  tencllni;  is  re<|iiirei|  after 
till-  first  jam  of  lo^'s  pulls  by,  us  it  is  diflienlt  to  Moek  the  riv.r  with  a  jam  of 
short  lot;s. 

In  larfre  i-ivei-s  .i  rioatiiifr  jam  of  lofjs  in  an  i-Ady  often  forms  to  the 
amount  of  two  hnndreil  thoiisaiid  i)ieces,  Hoatinj^  around  ami  slowly  revolving, 
but  unable  to  leavr  the  eddy.  One  such  floating  jam  of  several  Inindred  foi-t 
across  stood  some  20  feet  out  of  the  water  and  recjuired  fifty  men  for  five  days 
to  demolish  it.  The  method  of  formation  was  that  the  short  logs  as  they  struck 
tile  fA(\y  slowly  disapi)eari'd  under  the  jam  raising  it  higher  and  higher  out  of 
the  watei'  and  twisting  togetlier  in  an  almost  inextricable  mass. 

The  main  problem  with  short  logs  is  the  small  stream  on  wliicli  much 
ealcidation,  organization  and  direction  is  necessary  to  drive  them  with  the  least 
ex])ense. 

The  river  drivers  are  ])rincipally  French.  Individually  they  are  good 
men.  but  do  not  work  enough  in  unison,  and  when  doing  so  arc  inclined  to  argu- 
ment and  wrangling  concerning  the  best  metlio<l  of  doing  tilings,  thus  losing 
time  and  wasting  energy.  The  boatmen  among  them,  however,  are  the  best 
boatmi'U  in  the  worlil.  and  cannot  be  surpassed  in  white  water.  The  majority 
of  them  are  not  smart  on  logs.  Thirteen  foot  logs  averaging  forty-five  to  a 
thousand  are  exti-emely  dittievdt  to  movi'  around  on.  and  good  men  on  logs  are 
Very  good,  and  the  rest  do  not  attempt  to  go  on  logs  at  all  unless  forced  to. 

The  prineipMJ  tool  used  is  the  standai'd  cant  dog.  Pick  poles  and  gaff-i 
are  also  used.  We  also  have  a  tool  known  as  a  hand  dog.  This  is  only  used 
on  falls  or  exti-a  dangerous  jilaces  which  have  jannneil.  It  is  made  like  the  dog 
on  a  cant  dog,  has  one  ring  at  the  opjjositc  end  from  the  jioint  and  another 
ring  near  the  point  and  long  ropes  arc  attai-hcil  to  these  rings,  A  gang  of  men 
on  one  shore  hohl  the  ropt-  fastened  to  the  ring  in  the  end  of  the  hand  dog,  and 
a  couple  of  men  on  the  other  shore  manipulate  a  smaller  rope  fastenctl  to  tiie 
ring  neai-  the  point.  Between  these  two  ropes  the  hand  dog  Is  dropped  into 
the  desired  position  on  an.v  log  and  gets  a  grip.  A  large  gang  on  the  main 
i'o]te  can  exei't  considerable  force  and  tear  out  log  after  log  wliich  could  not 
be  otherwise  reached,  and  bad  jams  on  falls  or  in  gorges  are  often  broken  in 
this  wa\-.  Till'  men  on  the  secondary  or  smaller  i-ope  must  watch  an  oppor- 
tune moment  when  tlii'  log  is  extricated  and  heave  away  to  pull  the  dog  free 
from  the  log.  Dynamite  is  very  servicable.  almost  invaluable  in  fact,  in  loo.sen- 
ing  short  logs  in  wings  and  in  frozen  rollwa.vs  and  in  jams. 

It  is  the  custom  to  often  get  a  certain  amount  of  work,  such  as  '.iie 
taking  of  a  certain  rear,  or  the  removing  of  a  certain  jam  or  wing,  or  tlie  rollin.g 
of  a  landing,  done  by  contract.  The  contractor  agrees  to  do  a  certain  amount 
of  work  for  a  definite  amount  of  pay,  no  matter  how  short  or  how  long  the 
job  actually  proves  to  be.  This  interests  the  nuMi  greatly,  and  mnch  calculation 
and  arginm'ut  is  indulged  in  with  the  foreman  before  a  bargain  is  sealed.  The 
contractor  speeds  up  to  the  last  inch  when  the  job  has  been  taken,  but  this  w;iy 
of  driving  is  of  doubtful  value. 
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MAKING  AND  DRIVING  LONG  LOGS. 

BY  P.  W.  CHURCHILL. 

The  making  and  driving  of  long  logs  is  far  too  broad  a  topic 
to  be  covered  in  a  few  pages.  It  is  the  writer's  intention  to  confine  himself  to 
a  discussion  of  local  conditions,  considering  the  subject  from  the  standpoint  of 
the  Manager  in  making  up  his  general  logging  and  driving  budgets;  and  a  dis- 
cussion of  the  operations  themselves,  both  logging  and  driving,  witli  particular 
attention  to  some  of  the  imj^ortant  factors. 

THE  BUDGET. 

At  the  close  of  each  year's  operation  the  ilanager  liegins  to  formidate 
his  Budget  for  the  coming  year,  showing  when  and  how  tlie  required  amount  of 
logs  is  to  be  procnreil,  and  their  estimated  cost  delivered  at  tlie  mill.  He  must 
tirst  be  advised  as  to  the  requirements  of  the  Manufacturing  Department  for 
the  ensuing  year.  There  are  three  sources  of  supply :  own  stumpage,  which 
may  be  cut  by  Contractors  or  by  the  Company's  own  camps;  purchased  stump- 
age,  which  may  also  be  cut  by  the  Pin-chaser  or  by  Contractors;  and  purchased 
logs.  The  Manager  supplies  his  requii-ements  from  these  sources,  but  not  in- 
discriminately, because  he  is  influenced  by  the  necessity  of  insuring  a  prompt 
and  continuous  supply  of  logs  for  tlu'  mill  as  soon  as  the  river  opens.  Neither 
can  logs  be  landed  at  random  on  streams  and  lakes  on  account  of  limited 
stream  capacities  and  the  necessity  of  arranging  econouiical  driving  loads  for 
streams  and  lakes.  For  example,  it  would  be  absurd  to  land  twenty  million 
feet  of  timber  on  any  small  stream  to  be  driven  on  freshet  water,  or  to  take  a 
drive  of  only  five  million  feet  through  the  lakes.  The  Manager's  problem  then 
is  to  secure  his  supply  of  logs  from  three  sources,  so  distributed  as  to  insure  a 
prompt  and  continuous  mill  supply,  and  an  economical  drive. 

We  will  pass  over  the  work  of  laying  out  jobs  and  letting  contracts, 
and  assume  that  a  well  balanced  operating  plan  has  been  arranged,  complying 
with  the  requirements  just  luentioned.  This  brings  us  to  the  determination  of 
the  final  cost  which  is  a  purely  mathematical  operation,  consisting  of  adding 
estimated  costs  of  driving,  tolls,  improvements,  sealing,  general  expense  and 
logging,  to  the  known  stumpage  costs  and  cost  of  purchased  logs.  The  esti- 
mates are  made  after  a  comparison  with  previous  performances.  This  consti- 
tutes the  financial  part  of  the  Budget  for  both  logging  and  driving. 

The  detailed  driving  Budget  is  maile  up  in  February,  after  the  logging 
ojierations  have  progressed  far  enough  to  indicate  the  approximate  amount  of 
timber  to  be  handled  by  each  drive.  A  foreman  is  a])pointed  for  each  drive, 
and  blanks  are  sent  him  on  which  to  ri'port  the  number  of  men  and  amount  of 
repair  supplies,  rope,  dynamite,  tools,  etc.,  needed.  Supplies  and  tools  for 
early  stream  drives  are  toted  on  snow  in  February  and  Marcli  to  the  driving 
camps,  and  the  Storehouses  are  stocked  up  for  lake  and  main  river  drives. 
The  driving  Budget  is  not  a  financial  estimate,  but  an  estimate  of  men  and  sup- 
plies required ;  the  former  being  shown  by  the  General  Budget. 
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Tn  order  tlint  tlir  Biidni't,  wliidi  \n  mi  cstiiiiatf.  tiuiy  \u-  ••oin|)arcil  with 
what  ai'tiiall,\  liapiicns.  tlic  accoiiiitiiitr  system  slioillil  proiliiee  ar  the  eriil  of  the 
HcnHOll  a  cokI  sheet  made  u|i  ahiiij;  the  same  lines  as  the  Itiidtfet  itstdf.  ThJH 
would  I'nalih'  the  Maiiat,'er  to  (die(d<  his  woi-k  and  woiiid  make  posHihlc  bftt«T 
est  imates  in  the  t'ntnre. 

HONTRACTOItS. 

MoNt  of  the  h)f:!.'iiiir  on  the  Androscop{<iii  is  ilone  hy  CoiitractorH,  an<l 
ti  woi-d  in  fei,Mfii  to  the  mana{;ement  of  snidi  operations  m-cms  proper.  The 
Contractor's  atrreement  obli<;es  him  to  (di'an  a  certain  deHcrihed  territory,  or 
to  cut  a  designated  amount  of  tiiid)er,  the  contracd  speciiyinj;  the  speeies  to  l)e 
cut.  stump  diameter  limits,  tep  limits,  per  cent,  of  undersize  timber  allowable, 
leuf^tlis  into  which  lofrs  are  to  be  cut,  markiufj  and  stampinji.  method  of  landiiif,?. 
distances  between  I'oads,  ami  nu'tliod  of  cutting;  with  a  view  to  preserving  the 
small  e-|-(,\\ili  ;|||,|  in'i'Ventiufj  waste  of  mei'ehantabh'  lumbef.  It  is  the  duty  of 
the  Scaler-  and  Inspector  to  see  that  the  Contractor  observes  the  terms  of  his 
eonti-act.  Kach  of  them  is  provided  with  a  copy  of  tiie  contract  and  ea(di  has 
certain  e(uitraet  re(piireini'nts  to  look  aftei-.  The  Scaler  keeps  a  record  of  the 
uudersi/e  tindier  and  is  res|)onsibIe  for  the  manner  in  whicdi  the  timber  is  cut 
up,  mai'ked  and  stani|ied.  an<l  the  condition  of  the  lamlini^s.  The  Inspector, 
who  jroes  ovei-  the  joli  every  Week  or  two.  idiecks  up  the  Scaler's  Work  and  also 
Koes  throuf^h  the  cutting  and  reports  any  variation  in  the  opi-ration  from  the 
tei-nis  of  the  conti-act.  It  is  also  the  Insjicctnr's  duty,  if  it  ai>p'ars  that  tlie 
Conti'actor  is  behiiid  in  his  work,  to  influence  him  to  increase  his  force.  There 
is  one  othci-  very  important  matter,  although  not  connected  with  the  physical 
side  of  the  opiu'ation.  namely,  the  iiaymeiit,  of  the  Contractor "s  labor,  in  New 
Ilaiiipshire  a  laborer'  cannot  (daiin  a  lien  cur  the  logs  for  wages  unless  he  serves 
notice  on  the  Owner  at  the  time  he  begins  wor'k  that  he  will  do  so.  This,  to 
the  wr'itei''s  knowledge  has  never  been  done.  In  Maine,  however,  there  is  a 
statutor-y  lien  on  logs  for  lat)or',  whiidi  makes  the  Owirer-  responsible  for  the  pay 
of  his  Corit r-actor-'s  merr  and  rro  notice  is  rc([uired.  It  is  necessary,  therefore, 
to  inser-t  in  the  conti-act  for  a  .Maine  o|>er-ation,  a  chu'.se  obliging  the  Contractor 
to  i-endei-  a  iiiiuitlil\-  statement  of  wagi's  due  his  men.  the  amount  to  be  held  in 
tr-ust  by  the  Owirer.  piryable  to  the  rrreii  ujjoir  disidiar-ge.  This  statement  is 
(diecdced  by  the  Sealer  aird  the  time  bills  issued  to  the  nn-n  are  drawn  by  him  and 
signed  by  the  Contractor'.  Uepor-ts  to  the  otTice  weekl>  and  monthly,  covering 
the  poiirts  enuirier'atccl.  keep  the  mairagerrrent  infor-nred  as  to  the  [irogress  made, 
the  coirdnct  of  the  opei-atiorr,  ami  the  tiirancial  standiirg  of  the  Contractor. 

Lor,(nN«. 

This  br-ings  us  to  a  consideration  of  camps  operr.teil  by  the  Company 
Itself,  and  fii-.st  to  the  preliminaiw  work  which  should  be  done  on  every  job. 
This  work  consists  in  locating  the  timber  to  be  cut,  with  reft'r.Mice  to  township 
and  section  lines,  streams  and  lakes,  location  of  tote  road,  two-sled  road,  camp 
site,  yards,  aird  landings. 

The  tote  i-oad  generally  takes  the  nearest  route  to  the  source  of  sup- 
plies, avoiding  hills  that  are  too  steep,  and  streams  requiring  too  many  bridgei. 
The  amount  of  timber  to  be  accommodated  determines  the  amouut  of  money 
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that  may  be  expended  on  a  tote  road,  as  a  road  to  be  nsed  for  several  seasons 
may  eeonomieally  be  mnt-li  better  bxiilt  than  a  road  for  one  year's  use  only. 
One  large  concern  in  Maine  figures  t\vo  hundred  tons  of  supplies  for  cutting  and 
luiuling  one  million  feet  of  logs,  and  bases  its  tote  road  expenditures  accord- 
ingly. 

Two-sleil  roads  follow  tlie  water  courses,  whicli  show  the  natural  outlet 
for  logs,  and  are  laid  out  with  a  view  to  securing  a  gradual  descent,  avoiding, 
if  pcssible.  gradts  of  more  than  5  per  cent,  and  level  stretches,  and  cuts.  On 
grades  of  over  5  per  cent,  a  load  acquires  a  great  nionn-ntum,  and  has  to  be 
cheeked  by  hay  or  gravel.     Level  stretches  must  be  iced,  and  cuts  are  expc  n.sive. 

The  three  requisites  governing  the  location  of  the  camij  site  are  good 
water,  good  drainage,  and  nearness  to  the  timber. 

If  the  timber  is  to  be  landed  on  a  lake  about  the  only  necessity  is  to 
secure  a  proper  outlet  for  the  two-sled  road  onto  the  ice.  Stream  landings  are 
located  on  higli  banks  to  avoid  long  rolls.  If  the  landing  is  farther  fron.  the 
camp  than  men  can  be  walked,  or  if  the  two-sled  road  is  a  turn  and  a  half  or 
a  two-turn  and  a  half  road,  a  landing  camp  is  built  for  landing  crew  and  two- 
sUhI  teams.  The  Yards  are  spotted  out  on  the  two-sled  road,  which  may  have 
one  or  more  branches,  to  convene  to  tlie  best  advantage  the  timber  to  be  cut. 
This  preliminary  work  should  be  done  by  the  Camp  Foreman  in  August, 

Having  laid  out  his  job  the  Foreman  has  then  to  figure  on  the  innid)er 
of  men  and  horses  needed  and  the  proper  time  to  begin  work.  Timber  on 
ground  suitable  for  Fall  yarding  should  be  hauled  in  the  Fall,  so  that  it  will  not 
be  necessary  to  put  in  a  large  yarding  crew  for  a  shorter  time,  and  to  enable 
the  crew  to  finish  yarding  before  the  snow  is  deep.  Soft  ground  cannot  be 
hauled  across  until  frozen,  and  rough  ground  requires  more  snow  than  level 
ground  that  is  smooth.  The  two-sledding  season  is  limited  to  about  ten  weeks 
which  necessitates  the  hauling  daily  of  about  1.7  per  cent,  of  the  total  amo\xnt. 
After  estimating  tlie  amount  that  can  be  yarded  and  two-sledded  pei-  day  per 
team,  the  foreman  is  able  to  determine  the  force  necessary  for  the  work. 

The  operation  begins  in  the  Fall,  early  enough  to  build  the  tote-road 
and  camps  in  time  to  do  the  Fall  yarding,  and  cut  tlie  two-sled  road  before  snow 
fall.  The  crew  lives  usually  in  tents  until  the  tote-road  is  built  anil  then  moves 
up  to  build  the  camps.  Camps  in  this  section  are  one  story  log  affairs,  round 
logs  being  mere  economical,  as  a  rule,  than  boarils,  altliough  boards  of  the 
cheaper  grades  are,  when  possible,  used  for  roof  and  floors  if  considered  cheaper 
than  jioles  and  hewed  logs.  A  set  of  camps,  comprises  a  mens'  camp  and  cook 
room,  connected  by  a  dingle  used  for  storing  su])plies,  a  hovel,  blacksmith  shop, 
and  office.  In  New  York  State  when  boards  are  iised,  a  two  story  camp  is 
sometimes  seen,  the  cook  room  being  down-stairs  and  bunk  room  above.  On 
large  railroad  operations  portable  board  camps  are  constructed  in  sections  and 
moved  from  one  location  to  another.  In  JIaine  and  New  Hampshire,  a  set  of 
camps  for  75  men  and  30  horses  costs  alxuit  ^IfiOO. 

As  soon  as  the  camps  are  completed  a  crew  of  swampers  and  choppers 
is  set  to  work  cutting  out  the  two-sled  road  to  a  20  foot  width.  Bridges  are 
and  should  be  built  across  the  streams  where  necessary,  if  possible,  on  a  slight 
down  grade.     Heavy  grades  are  lowered  by  cuts,  and  the  outside  of  grade 
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ciii'Vi's  ;\vi'  liiiilt  ii|i  liy  liiyiiif;  skids  onto  sidf  l(if;s  Itiid  |iiifallfl  to  tli<; 
i(PM(l.  On  Niilr  hills  tlh-  i-aitii  is  ^TiihlM-d  out  and  side  lojrs  and  skids  also  laid. 
Tile  iKMil  li;is  ;i  iciii^'li  M|i|ii'ar!inri-  licrorc  snowfall,  and  is  worked  into  shape  l»y 
liiniliri«:  lij,'lit  loads  al  lirst  and  j,'radnally  incri'asintr  tlifin.  Two-sli-d  roails 
cost  to  l)iiil<l  from  ^:>{)t)  to  $1.1)00  |>rr  niili-.  Tlir  mainti-nacc  i-ost  dcpiMiils  npoii 
till'  jrrailcN.  Ic\cl  si  ri'Iclirs.  and  aninnnl  of  snow. 

fall  yai-iliii;,'  Itcf^ins  as  soon  as  the  camps  arc  completed.     The  eqiiip- 
incnt  of  a  yardin^r  crc^v  consists  (d'  a  sled  with  15  inch  rnnnei-s  sliorl  with  -i-H  inch 

steel.     The  liiink  is  faste 1  to  the  runners,  with  starts  an<l  raves.     Two  horses 

are  t;cnerally  used.  althou>rh  on  vci-y  shoi-t  hauls  roads  for  one  horse  recplire 
less  swampin;;  and  save  the  small  jjrowth,  and  have  sometimes  been  used.  A 
yardinj:  cnw  consists  of  t  x\  o  i-lioppcrs.  a  sled  tender,  swanijier,  teamster  and 
landiu'r  man.  The  toliil  averaf^c  cost  |iei-  day  is  $'j.l()  [icr  man  and  .+1..")()  per 
horse  incluilin^'  horse  e(piipmcnt  :  the  total  cost  of  yardinfr  i-i-cw  bcintr  then-fore, 
!|:ir).60  per  ila\.  In  sonic  instances  where  the  woi-k  can  lie  dotii'  with  less  labor 
the  crew  is  cut  down  to  .">  men.  .\  Vardinj,'  team  scale  is  usually  made  for  the 
purpose  of  eompariTifj  the  work  of  ditferent  crews,  and  to  stimulate  competition. 
Within  thi'  last  few  years  the  piaciice  of  lettinj.'  the  cutting,  fitting,  swamping 
and  loa<liuf;  of  lojis  to  three  men  cuttiu'r  ci-cws  on  a  |>iece  basis  has  sprung  up 
and  proven  successful.  The  teamster  and  .\-ardman,  however,  are  i)aid  by  the 
month.  The  price  pai<l  for  <iittin':  is  $1.7.')  or  .$L*.00  per  thousand  feet,  the  men 
payin-r  for  the  hoard  at  $:!.."i()  or  $4.00  ])er  week,  and  for  their  tools.  On  one 
occasion  it  was  found  that  yarding  crews  increased  their  outi)ut  ;};{  1-3  per 
cent  when  put  up(Mi  a  piece  w  (u-k  basis,  .\ttcmpts  to  get  comparative  figures 
on  the  two  methods  of  cutting  b\-  figuring  the  costs  on  crews  that  liave  been 
cutting  by  the  M  and  changed  to  day  wages  and  vice  versa,  are  usually  of 
little  value  as  the  conditions  change  at  the  same  time.  Following,  however,  are 
costs  of  cutting  by  tin-  two  methods,  exclusive  of  general  overhead  charges, 
figuring  the  team  at  $:{.0()  per  day,  chop|)ers  and  sled  tender  at  $:?S  ])er  month, 
yai-d  man  and  teamster  at  .$.!.")  per  month,  and  $1.7")  and  $2.00  i)er  M  for  cutting, 
deducting  .")0c  per  day  for  board  : 

Ami.    1'  r    C'o.st  per  M    (.'hoppers' Cost  i)er  ^M    ( 'ho[)pers' Cost  l)er  JI    Choppers' 
Day  wage  basis      Wages         (o  $1.7.")        Wages         (n  $"J.OO        Wages 

:!000  :{.:?6  i.4(i  :^.4.")  \:2r,  :<.40  i.r>o 

:i.")00  2.85  1.4t;  3.20  1.54  3.20  1.79 

4000  2.52  1.4H  3.0S  1.S3  3.0S  2.08 

4.')00  2.'24  1.46  2.!):!  2.12  2.93  2.37 

l'"i-oni  these  tigures  it  appears  that  cutting  b.\  the  M  is  the  more  ex 
j)ensive  nu'thod.  and  it  4'crtainly  is  uidess  it  res\dts  in  an  incri-ase  in  production. 
It  all  depends  upon  whether  a  crew  is  delivering  a  day's  work  in  return  for 
a  day's  pay.  and  it  can  not  be  dis|)uteil  that  in  tlie  woods  few  men  work  with 
that  intention.  It  is  customary  for  crews  cutting  by  tile  Jf  to  eoutraet  to  out 
a  certain  area,  and  25c  per  M  is  held  baid<  to  keep  them  to  their  agreement. 
EviMi  so,  however,  they  arc  not  slow  to  (piit  when  their  production  drops  from 
4  to  3  M  per  day,  ami  the  figures  above  given  sliow  that  even  in  that  case  they 
qoine  out  ahead.    Each  job  is  a  problem  by  itself,  and  only  by  watching  closely 
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tlie  work  of  tlie  crew  can  it  be  determined  \\lietheT'  piece  work  would  be  nior'3 
economical.  In  cutting  by  the  M  there  are  certain  advantages  which  cannot 
be  represented  in  dollars  and  cents  which  should  give  that  method  the  prefer- 
ence at  the  same  cost.  A  scrub  yarding  team  can  be  put  on  to  catch  up  with 
them,  if  they  have  logs  ahead  of  their  team,  which  procedure  in  the  case  of  a 
crew  working  by  the  month  would  result  in  a  walk-out.  There  is  less  lost  time, 
tlie  men  are  more  careful  of  their  tools,  and  require  less  supervision. 

The  yarding  is  conducted  with  the  intention  of  preserving  the  small 
growth.  Roads  are  run  as  far  apart  as  possible,  and  biinches  of  small  trees  are 
not  entered  for  less  than  five  sawlogs.  The  trees  are  cut  to  a  specified  diameter 
limit,  vai'ying  with  the  local  conditions. 

The  matter  of  brush  disposal  has  been  agitated  recently  as  a  means  of 
preventing  tires.  Burning  brush  in  the  woods  in  the  winter  would  probably  cost 
less  than  50c  per  ]\I  on  the  timber  cut.  If  done  in  the  spring  the  soil  would 
be  consumed  to  a  great  extent.  In  any  case,  sei'ious  damage  to  young  growth 
could  not  be  avoided.  Lopping  the  tops  of  trees  has  been  tried  as  a  partial 
remedy.  It  was  supposed  that  this  would  cause  the  brush  to  fall  flat  upon  the 
gi'ound  and  decay  more  quickly.  Looping  costs  about  lOe  per  M  and  has  not 
proven  a  success.  If  all  lumberman  were  compelled  to  burn  their  brush  a  great 
saving  in  fire  losses  woidd  undoubtedly  result,  and  everyone  would  be  on  an 
equal  footing  as  to  costs.  But  until  that  time  it  is  quite  unlikely  that  brush 
burning  will  be  jiopular.  It  has  also  been  suggested  that  clearing  a  circle 
ai'ound  cuttings  would  be  useful  in  i)reventing  the  spread  of  fires,  but  no  figures 
are  available  as  to  the  costs  or  results  of  this  method,  and  its  value  is  still  an 
open  question. 

Two-sledding  begins  as  soon  as  there  is  snow  enough  for  hauling  i)ur- 
poses.  The  sleds  are  constructed  very  heavily  and  reinforced  with  iron.  The 
runners  are  5  inches  wide  and  shod  with  -ixl<>  inch  steel,  forward  ruiuiers  are 
lOy^  feet  long  and  rear  runners  11  feet  long  on  the  riui.  The  bars  are  fastened 
to  the  runners  with  raves  and  starts.  In  some  localities  block  raves  are  used 
and  ill  the  West  castings  fitting  over  the  runners  and  through  which  the  bar 
runs  are  popular.  The  iiiaiu  atlvantage  claimed  for  the  block  rave  is  the  fait 
that  fewer  bolts  are  necessary  in  the  runner  and  the  runner  is  accordiiigl\ 
stronger.  Sled  knees  are  used  on  roads  Mhich  are  smoother  and  more  h>vel 
than  is  usually  the  case  here.  A  long  runner  with  a  heavy  load  pitching  into 
a  hole  in  the  road  sustains  a  severe  strain,  and  a  rigid  casting  such  as  a  sled 
knee  would  exert  a  leverage  strong  enough  to  break  the  runner,  but  in  case  a 
runner  is  broki'ii  it  is  easily  removed  and  a  new  one  put  in  place.  Kunnerf, 
invariably  break  underneath  the  bar,  although  reinforced  by  the  side  plates.  The 
type  used  in  this  section  is  weakened  by  the  presence  of  two  II4  inch  starts, 
four  1/4  inch  S.  S.  bolts  and  four  :i-8  inch  side  [ilate  bolts  immediately  under 
the  bar.  Water  works  under  the  plates  and  into  the  bolt  holes,  and  that  pari 
of  the  runner  decays  very  rapidly.  This  may  be  remedied  in  part  by  usinu 
for  runners  only  seasoned  wood  which  has  been  given  a  thorough  treatuieiit 
with  some  wood  preservative.  Tvro  sleds  are  connected  either  by  tog  eliaius 
or  thills.  Tog  chains  bother  when  loading  and  the  load  must  bv  better  bal- 
anced, but  the  sleds  rack  more  easily.  Thills  are  e;isier  to  handle  and  are  in 
more  general  use,  but  cannot  be  used  when  logs  are  hauled  full  length.     .\ 
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(•llilll{j;riil)li'. 

Tile  avci-iif,'c  two-sli'd  load  in  Maine  and  N'lW  I  lanipshiiT  is  acDll'i; 
4,000  t'cct,  d('i)fndiM>,'  iipiMi  the  cliai-actrr  of  the  road.  Wln-ii  tin-  slccls  arc 
loaded  tile  teams  take  lliem  to  the  landiii!,'  at  a  trot.  aveianinK  (i  to  M  miles  per 
iioiir.  Moi-e  time  is  re(|iiired  for  the  i-eturn  whieh  is  r-arel\  at  a  Faster  rate 
tiian  2  miles  per  hour.  iM^rht  two-sh-d  teams  landing;  upon  a  lake  and  hauling 
on  a  two  turn  road  re((uires  1(>  loailei-s,  S  roaijmen  and  4  to  (i  landing;  men.     The 

road  has  to  lie  plowed  al'ler  storms,  and  level  stretehes  rutted  and  i I.     tirades 

e.xi'eedin^'  .">  per  cent.  Iiave  to  lie  hayed  or  ^'ravelled.     The  cost  of  maintaiiiaiii;c 
varies  with  tlie  eliaraetc>i-  of  the  road  and  witli  tin-  weather. 

l.oes  l.indi'd  (ui  the  iee  on  lakes  ai'e  surrcnindiMl  with  a  chain  hooni 
made  of  lar^'e  lo^js  in)t  less  than  11  inches  in  diaimMer  at  the  to|)  end.  Thi- 
lo.its  are  bored  not  less  than  a  foot  from  cacdi  end  with  a  '-i  inch  antrci-,  and  are 
fasteiu'il  together  with  %  inch  boom  chains,  and  i)1hkri'(1.  Landing.s  on  streams 
ai'e  rolled  eveidy  without  cross  skids,  in  smdi  a  manner  as  to  be  easily  hrokeu 
in  the  s|)rin^'.  Tops  are  not  permitted  to  he  dumped  bctwi-en  tin-  tiers.  Tlie 
roll-ways  are  not  continued  across  the  stream,  hut  leave  an  open  channel  on  the 
I'art  her  side. 

Totinj;  is  the  lai'jfest  overhi'ad  expense  in  the  cost  of  a  logj;ing  opera- 
tion. The  cost  of  toting  supplies  varies  with  the  road,  distance  to  haul,  and 
the  seasons.  A  good  road  i)ermits  the  hauling  of  a  heavier  load.  On  a  short 
haul  nuire  time  is  lo.st,  eompai'atively,  in  loading  and  unloading.  Fall  toting 
is,  on  woods  roads,  four  times  as  exjjensive  as  winter  toting.  Deceuiher  is 
an  internu'diary  month  for  toting  as  thi-ough  the  first  half  of  the  month  Fall 
conditions  usually  exist. 

|ii;i\  i.\(;. 

Driving  is  not  as  i-xact  a  science  as  logging.  It  is  an  emergency 
job,  and  every  stream  is  a  dilTei'cnt  ])i-oblem  every  year.  The  amount  of  tim- 
ber that  may  be  driven  out  of  a  stream  is  determined  by  the  amount  of  freshet 
water,  the  character  of  the  stream,  and  the  size  and  length  of  the  logs.  The 
driving  eai)acity  of  streams  is  increased  by  building  dams  whiidi  conserve  the 
fi'cshct  water,  and  liy  removing  obstructions,  sutdi  as  boulders  and  stnn»]>s. 
from  the  (duuinel.  Ahutnu-nts  are  built  where  the  banks  are  low  and  the  chan- 
nel wide,  to  keep  the  water  within  a  narrow  channel;  also  along  soft  banks, 
and  by  pi-ojecting  ledges  against  which  the  logs  nnty  eateli  and  plug.  Streams 
bi'conie  more  difficult  to  drive  each  succeeding  year  because  the  banks  wear 
awa\-  and  the  channel  becomes  wide:. 

Driving  i-epairs,  including  stream  improv<>nu'nts  ami  I'cpairs  on 
streams  are  made  in  the  sununer  or  fall  before.  Early  in  tho  spring  driving 
sup|)lies  are  piu  into  eaiiiiis.  anil  tcdephones  placed  at  dams  and  at  bad  points 
along  the  stream. 

As  soon  as  the  s|)ring  break  up  4-onns  nn-n  are  rushed  to  the  streams, 
it  being  necessary  to  let  no  water  go  to  waste.  Often  the  weather  turns  colil 
after  the  first  warm  spell  and  the  nu-n  are  kept  waiting  from  one  to  three 
weeks.  When  the  driving  begins,  landings  are  broken  and  the  logs  driven 
ou  heads  of  water  from  the  dams.     The  greater  the  amount  of  water  tliat  cau 
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be  controlled  the  more  etifieiciitly  and  eeononiieally  may  tlie  logs  he  driven. 
Men  are  distribnted  along  the  streams  to  keep  the  logs  moving.  The  logs  fre- 
quently plug  and  if  the  key  log  eannot  he  broken  by  a  charge  of  dynamite  the 
logs  are  stopped  at  the  nearest  dam  above  and  the  crew  has  to  stop  slui-ing 
until  the  jam  is  broken.  Dynamite  breaks  up  a  great  deal  of  lumber,  but  it 
saves  time  and  time  means  money  on  the  drive. 

There  must  be  men  enough  breaking  landings  to  give  the  stream  its 
maximum  load  on  each  head  of  water,  and  men  enough  below  to  keep  the  logs 
moving.  The  foreman  in  charge  aims  to  use  the  water  and  to  distribute  his  men 
to  the  best  advantage. 

Where  the  streams  empty  into  lakes  the  logs  are  caught  in  chain  booms 
which  hold  from  two  to  three  million  feet.  The  capacity  of  the  boom  varies 
with  the  size  and  length  of  the  logs.  An  article  undei-  the  title  of  "Boom 
Areas"  written  by  Mr.  A.  M.  Carter  and  published  in  the  American  Forestry 
Quai'terly  gives  the  surface  area  for  logs  of  different  sizes. 

Booms  around  logs  landed  on  lakes  should  be  carefully  inspected  by  a 
reliable  man,  to  pick  out  weak  chains  and  to  see  that  the  boom  has  been  built 
in  accordance  Avith  the  requirements  above  noted. 

Lake  drives  begin  as  soon  as  the  lake  is  open,  and  the  booms  are  towed 
to  the  outlet  of  the  lake  by  steamers,  especially  designed  for  such  work.  The 
crew  consists  of  a  Foreman  and  Assistant,  Engineer,  2  Firemen,  Cook,  and  a 
Boat  "s  Crew.  Paddle  wheel  .steamers  are  preferred  to  propellor  driven  boats 
because  in  case  of  a  break  to  a  propellor  or  its  slmft  the  latter  type  is  more 
difficult  to  repair.  For  turning  logs  out  of  a  boom  into  a  river,  or  booming  logs 
out  from  the  mouth  of  a  river  the  usual  average  ciew  required  is  16  men.  In 
sluicing  through  a  dam  the  crew  depends  upon  the  way  in  which  the  draught 
works  and  upon  the  sluice.  A  wide  sluice  with  a  strong  draught  is  the  best 
type.  The  sluice  should  be  so  constructed  that  all  of  the  logs  remain  in  the 
water  when  passing  through.  At  a  certain  dam  the  logs  enter  a  narrow  sluice 
with  only  sufficient  water  to  float  them.  The  waste  water  necessary  to  carry 
the  logs  over  the  falls  below  passes  under  the  dam.  There  is  practically  no 
di'aught  at  the  head  of  the  sluice  and  twelve  men  cannot  average  to  juit  through 
over  a  million  feet  per  day.  Another  dam  has  a  shallow  sluice  gate  20  feet 
wide,  with  a  flaring  mouth,  and  fi  nu'u  have  easily  sluiced  a  million  feet  in  two 
hours  and  a  half.  Ou  lake  drives  the  men  are  worked  whenever  conditiou.s 
are  favorable,  and  receive  .straight  time.  The  wiiul  may  hold  the  drive  for  a 
week  and  the  loss  is  uiade  u])  by  night  woi'k.  ilost  of  the  towing,  in  fact,  is 
done  at  night  when  the  lake  is  more  often  calm.  Booms  are  frequently  broken 
when  in  tow  oi'  hitched  to  the  shore,  in  which  case  the  ci-ew  gathers  as  numy  logs 
as  possible  before  they  become  scattered.  Scattei-ed  logs  are  picked  uji  later 
in  the  summer  during  calm  weather  and  Ixinnied  in  coves.  This  operation  costs 
about  .$1.00  per  'SI  feet. 

If  logs  are  landed  on  the  iMain  River  they  ai'e  driven  early  in  the  spring 
to  take  advantage  of  tiie  liigli  water.  If  no  logs  ai-e  landed  there,  driving  does 
not  of  course  begin  until  the  tributary  drives  fui'iiisii  logs.  Booms  are  used 
above  bad  rapids  to  regulate  the  logs  and  to  sto|)  tliem  in  case  of  trouble  on  tlu' 
falls  below,  without  interferring  with  the  work  above.  Where  there  is  no  sluic- 
ing to  be  done  the  driving  is  much  less  expensive  than  small  stream  drives,  as 
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tile  ^ifcatiT  (|ii!mtity  of  wiitri-  n-(|iiii'rs  rcwrr  incii.  Sliiillow  falls  liavf  to  In- 
ri'jircd  ii|i  liifofi-  till'  lotrs  i-iiii  ovi-r  tliciii  well.  This  prndiicrM  flic  saiii<!  result 
jis  :iliiil  iihhis  nil  siiiiillir  slrcaiiis,  lint  is  cxiiciisivf  as  it  ri'(|iiirfs  miifh  labor 
on  I  111'  part  ot"  tlir  rear  crew  to  pick  otV  tin-  lo^rs. 

'I'lir  I'ivi'i'  (li'ivcrs'  wa^rcs  ai'r  IVoiii  .$'J.()()  per'  ilay  for  tin-  poni-fsl  to  $'2.1't 
piT  ila\  for  till'  licst.  Tln-ir  tools  ari'  llir  12  foot  ash  pickpolr.  and  a  i-aiit-doK 
with  1''  (  iiii'li  socket  and  .">  foot  stock.  .Many  cant-dof;s  arc  lost  and  hrokcii 
and  it  is  not  safe  to  titrni-e  on  less  than  1 ', ,v>  f<'i"  each  man.  The  most  iiriportant 
pari  (if  tile  lant-ijii';  is  the  hook,  which  should  he  constructed  so  that  it  will 
catch  the  lar'.'est  lofr.  \'et  h't  f;o  easily.  It  slmidd  not  he  hard  eiiou'rh  to  hreak 
or  soft  enoufrh  to  hend  under  strain. 

W'iieii  iof^s  of  more  than  one  eoin|iany  an-  ili'iven  on  tile  same  river, 
till'  drive  is  usually  handled  hy  a  driviiifj  corjioration  and  the  expenses 
divided  lietweeii  the  eoucei-us  intercstc(l,  in  proportion  to  the  amount  of  tiiiiher 
which  the\  have  on  the  river.  The  lo^s  of  each  conipan\-  are  axc-niarked  or 
stamped  with  its  ref;istere<l  mark.  There  arc  several  difTercut  methods  of  sort- 
intr  lof;s.  On  the  Audi'oscop^'in  the  i-iver  is  split  hy  a  hoom  below  the  soi-tin;; 
^'ap  which  consists  of  a  narrow  channel  iietweeii  two  planked  hooms  through 
which  the  i()i;s  are  passed,  the  logs  of  caidi  concern  heinir  poled  to  its  side  of 
the  river. 

Logging  and  driving  hecome  more  expensive  each  year.  (Jood  wood.s- 
lucn  and  drivers  are  not  so  plentiful,  wages  and  sup|)lies  are  higher,  and  thi- 
standai-d  of  living  of  the  luinherjack  has  risen  with  that  of  other  classes  of  men. 
They  demand  better  working  conditions  and  better  food.  Meals  have  inerea.sed 
in  cost  nearl\-  100  |iei-  cent.  These  are  merely  examples  of  the  changes  that 
have  occurred  and  are  still  taking  place.  Logging  methods  have  not  in  this 
section  iieen  improved  commensurate  with  the  costs  of  labor. 
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PULPWOOD  SCALE  AND  INSPECTION. 

BY  J.  C.  COEBETT. 
CUTTING. 
The  first  a  scaler  on  a  pulpwood  operation  sees  of  the  pnlp^vood  is  after 
the  trees  have  been  cut  down  and  the  bark  sti-ipped  off.  The  work  of  felling 
the  trees  when  they  are  to  be  peeled  should  be  performed  so  as  to  leave  the 
groimd  clean.  Going  over  a  lot  for  odd  trees  left  standing  is  unsatisfactory  as 
■well  as  expensive. 

ESTIMATING. 

The  ordinary  method  of  estimating  pnlijwood  at  this  stage  is  averag- 
ing so  many  trees  for  a  cord,  the  length  and  size  lieing  the  principal  features, 
the  larger  the  trees,  the  fewer  I'equired  to  make  a  cord.  Jobbers  usually  keep 
count  of  the  number  of  trees  peeled,  and  this  count  verified  by  the  estimator  is 
ordinarily  to  he  depended  upon.  An  aid  to  bear  in  mind  at  this  time  is  the  area 
cut  over. 

Advancement  in  the  woi'k  of  sawing  the  trees  into  four  foot  lengths 
and  placing  same  in  small  piles  to  avoid  their  being  buried  with  the  winter's 
snows  bring  about  the  next  estimation,  as  the  ordinary  contract  calls  for  so 
much  on  the  peeling  and  so  much  on  the  sawing  and  piling.  A  popular  way  of 
estimating  at  this  time  is  in  cord  feet,  that  is,  a  tier  one  foot  in  length  and  four 
feet  high,  or  vice  versa,  making  a  cord  foot  and  allowing  eight  of  the  same  for 
a  cord.  The  totals  of  the  piles  can  be  carried  along  in  the  head  until  they 
aggregate  say  ten  cords,  this  amount  being  jotted  down.  This  does  away  with 
writing  on  paper  the  contents  of  each  small  tier,  saving  a  great  many  figures, 
which  is  a  big  advantage  especiallj'  on  a  rainy  day.  Any  deduction  to  be  made 
in  the  way  of  rot  or  otherwise  may  be  allowed  for  at  the  tier  where  they  occur 

IIAEKING. 

A  very  simple  and  yet  effective  manner  of  marking  the  piles  when 
estimating  is  by  turning  a  stick  crosswise  or  placing  a  piece  of  bark  on  top  of 
the  tier.  This  marking  will  save  a  great  many  steps  in  the  end  and  make  the 
estimation  more  accurate.  By  so  doing  the  estimator  knows  at  a  glance 
whether  or  not  a  tier  which  appears  a  little  to  one  side  or  the  other  of  the 
direction  in  which  he  is  traveling  has  been  measured.  Wlieu  doing  business 
vrith  a  questionable  party,  stamping  in  tlie  woods  with  a  registered  mark  is  ad- 
visable, as  this  secures  the  wood. 

RECORDS. 

When  more  than  one  drive  or  much  ice  trouble  occurs  on  a  river  great 
cave  shouUl  be  exercised  in  accepting  the  wood  corded  on  skids,  whicli  in  turn 
should  be  solid  banks,  and  not  simply  laid  on  top  of  a  snow  bank,  otherwise  the 
results  in  ease  of  liigh  water  are  most  disasterous,  the  wood  becoming  mixed 
■with  other  drives  or  goinsr  <lowii  viviT  lii'fiirr  tin-  propt'i-  time. 
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Notes  kept  ilurinp  this  ostiniation  as  to  any  irrfRularitios  of  the  work, 
sucli  ;is  the  wooil  liciii^r  sjiwiwl  short,  poorly  piM-lcd,  iniich  rot  or  fon-igii  wooil 
riiiikc  ^111  (Xcrlliiil  chccU  ii|>iin  the  liiiiil  sciilr,  wliicli  is  taken  when  th<!  wooil 
is  dflivi'i-rd  on  the  hjiiiks  ol  the  sircMiiis.  or,  iii  thi-  casi'  of  Uailroail  woocl.  at 
tile  station,  tlii'  rullowiiif;  winli'i'. 

A  iKiIiliook  which  has  iicni  iiscil  thf  past  I'c'w  wiiitrrs  ami  t'oiind  to  be 
of  trrcat  valiU'  is  called  the  Survc-yors  or  Scalers'  .Meinoraiidiiiii.  lii  tiiis  hook, 
which  is  ol'  convenient  size  for  the  pocket,  there  is  a  sjiace  for  the  ditnensions 
of  till'  t  iers,  disconnts  and  allowances  and  for  fi^nrin^;  net  coi-iis.  If  this  record 
is  kept,  no  extra  lifrnres  need  he  made,  only  the  old  ones  pr-eserved.  Then  ii" 
a  scalei'  has  occasion  to  recall  past  work,  which  occurs  (piite  fre(|nently,  lie  has 
onl.\  to  refer  to  the  orifjinal  tijriires  taken  at  the  tiei-. 

SCAMNCi  AND  I  NSI'lOCTIOX. 

Wlien  actual  nieasiireiuents  are  niaile  every  slitthtcst  detail  rcfrardint; 
the  (|uality  and  delivery  of  the  wood  nuist  he  considci-cd.  Whenever  it  is 
avoidalile,  two  or  more  tiers  should  nevei'  he  accepted  piled  one  against  the 
other,  hecause  this  y;ives  the  vendor  or  johhei-  an  ideal  chance  to  pass  rotten 
and  short  pieci's  of  pidpwood,  fence  rails,  stumps,  hanks  of  snow,  etc.,  at  the 
current  price  of  pulpwood.  .Vjiain  let  us  supi)ose  a  larfier  skid  is  employed  on 
the  inside  and  the  snudl  ends  of  the  sticks  ])iled  the  same  way.  Then,  say  that 
the  wood  averajjes  ei^ht  inches  in  diameter,  six  pieces  one  piled  on  top  of  the 
other  w  ill  lie  needed  to  make  a  f(Uir  foot  tier.  Fifriifing  that  there  is  a  differ- 
ence of  an  inch  in  the  diameters  of  the  two  ends  of  the  sticks,  then  although 
the  top  of  the  tier  nuiy  he  level  there  is  a  diH'erence  of  six  inches  or  !-'•_>  [hm- 
cent,  in  the  respective  heifrhts  of  the  two  sides  of  the  tier.  I'.y  this  I  do  not 
mean  to  say  that  two  tiers  cannot  he  honestly  piled  side  hy  side,  hut  at  the 
same  time  I  helieve  in  heiufr  on  the  safe  side,  ami  that  in  my  opinion  is  lietween 
the  tiers.  I'ulpwood  sawi'd  an  inch  short  apparently  is  a  small  thinp  hut 
aetully  figures  out  to  he  a  little  over  two  cords  on  a  hnndred. 

Sepai'atinsr  the  larirer  wooil  from  the  snudh-r  hy  plaeiufj  the  Wig  pieces 
at  the  hottom  id'  the  [lile  can  hardly  he  done  away  with,  as  a  Contractor  could 
not  .justly  he  expected  to  lift  the  heaviest  wood  to  the  top  of  the  tier.  Hnt  on 
the  other  hand  he  should  he  willintr  to  allow  enou<;h  extra  wooil  to  make  u[>  for 
this  method  of  pilinjx.  The  smaller  the  |)iiM'es  the  less  wood  is  eontaiueil  in  a 
cord,  ln'cause  a  frreater  nmidier  will  he  reipiired,  and  as  each  hears  its  tiend  or 
crook,  there  will  he  more  vacant  space.  Kxperiments  go  to  show  that  where 
the  average  diameter  of  the  pieces  of  one  cord  are  twice  that  of  another  there 
is  a  dirt'erence  of  \'-\  per  cent,  in  the  volume  of  the  wood. 

An  easy  way  of  determining  the  rot  is  to  iigure  the  rotten  sticks  on 
the  hasis  of  seven  inch  sticks.  As  it  requires  about  one  hundred  7  indi  sticks 
to  make  a  cord,  each  one  represents  (Uie  iiei-  cent,  lied  rotted  tir  especially  in 
rough  wood  should  he  discounfi'd  completely,  for  although  a  small  run  of 
sound  wood  is  contained  in  the  stick  the  chances  are  ten  to  one  that  it  will 
sink  before  i-eaehing  the  mill,  and  even  if  it  does  tiiuilly  arrive  it  is  useful  as 
fuel  only.  All  inch  of  sap  rot  on  an  eight  inch  stick  means  a  40  per  cent  i.lis- 
eount  of  nearly  one-half.  The  same  thing  applies  to  a  six  inch  stick  with  knots 
an  iiieli  liiiitr. 


Til  ordinary  peeled  wood  the  shrinkage  iu  the  diameter  due  to  the 
process  of  air  drying  is  about  8  per  cent,  and  as  the  knots  keep  their  normal 
length  they  must  necessarily  protrude,  although  at  the  time  the  tier  was  cut 
they  were  even  with  the  surface  of  the  wood.  Any  such  knots  should  not 
interfere  with  the  piling,  as  they  could  be  placed  in  the  cracks  between  the 
sticks. 

Wood  poorly  peeled,  that  is  when  strips  of  bark  are  left  on  the  trees, 
causes  very  much  trouble  and  expense  if  it  is  permitted  to  reach  the  mill  iu 
this  condition.  Every  effort  should  be  made  to  have  the  wood  properly  peeled 
before  it  is  landed  at  the  river. 

A  scaler's  trouble  seldom  arises  iu  taking  the  length  of  a  tier  but 
usually  from  the  discouuts  if  such  are  necessary  to  obtain  a  sound,  merchant- 
able cord  of  wood  as  called  for  by  contract.  It  is  good  policy  to  encourage 
the  jobbers  to  place  a  little  overheight  on  the  tiers,  they  in  turn  receiving  prop- 
er credit  for  same.  By  so  doing  you  completely  do  away  with  the  discount 
necessary  iu  so  many  cases  for  low  piling. 

Owing  to  the  wood  being  cylindrical  and  not  squared,  a  scaler  can  ouly 
rightfully  exj^ect  about  78  per  cent,  of  actual  wood,  this  varying  as  above  lueii- 
tioned  with  the  size  of  the  wood.  The  perfect  piece  of  pulpwood  is  a  straight, 
sound,  handshaved  log.  In  this  case  the  block  does  not  take  up  space  through 
being  crooked  or  liaving  long  knots  which  would  hold  it  away  from  the  neigh- 
boring logs. 

The  system  of  feet  and  tenths  of  feet  iu  the  scaling  of  pulpwood  has 
an  immense  advantage  over  the  old  rule  of  128  cu.  feet.  The  wood  being  sawed 
four  feet  long  this  dimension  need  not  be  used,  considering  only  the  length 
and  height  of  the  tiers.  The  result  is  in  cords  and  decimals  and  no  fractions 
appear.  This  method  is  advisable  when  the  tiers  are  of  irregular  dimensions, 
as  in  the  case  when  the  wood  is  corded  in  cars.  Again,  if  the  wood  is  corded 
in  long  regular  tiers  with  a  height  of  four  feet,  eight  feet  makes  a  cortl.  Any 
variations  in  height  can  be  allowed  for  by  using  the  tenths  of  feet,  each  one 
representing  2^/2  per  cent.  If  the  wood  is  corded  six  feet  high,  50  per  cent,  of 
the  gross  cords  should  be  added.  In  a  tier  of  this  height  each  tenth  of  a  foot 
represents  1^2  Pt'i"  cent. 

STAilPJNG. 

The  staiiii)ing  of  the  wood  cannot  be  done  too  well,  as  oner  the  wood  is 
sealed  and  paid  for  there  is  no  reason  'why  it  should  not  he  claimed  if  it  becomes 
mixed  with  another  company's  drive,  ami  this  can  only  be  done  when  the 
marks  show  up  plainly.  The  proper  stamp  hammer  is  about  ten  inches  long, 
the  shank  being  turned  to  •'4  inch  and  weighing  about  a  pound.  A  hammer 
heavier  than  this  delays  the  work  and  lighter  requires  too  nincli  strength  to 
make  the  marks  diseeruable  after  the  wood  has  been  driven. 

COST. 

The  cost  of  sealing  and  stamping  dc|iriids  almost  Mdiolly  upon  the 
quantity  scaled  and  territory  whieli  a  sealer  must  travel.  A  fair  average  cost 
is  about  ten  cents  per  cord. 
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SCALING  OF  LONG  LOGS. 

U\    AI.I'llONSO  CIKTIS. 

LKNCTll. 

Wiiili-  in  Canada  pi-actically  all  saw  lojis  arc  fut  into  1:5  font  Icnfrths.  in 
till'  I'liiliil  Stati's  Wf  have  no  uniriiriii  Icntrtli.  ami  in  the  An<li'oscot;nin  iic^ion 
logs  ai'c  cut  rroiii  10  to  40  t'ct-t,  (icprnilin^'  ii|piiri  tlic  locality  in  wiiicli  tlicy  are 
secured  and  tlic  si/.c  of  flic  sti-cani  upon  which  tiicy  arc  landed.  This  gives 
niiicli  more  woi-k  in  scaling  logs  than  where  they  are  all  cut  to  a  uniform  length, 
as  the  h'Mtrlh  of  each  log  iiiiisl  lie  taken  se|iaratei\. 

TIMK  Ol'  SC.\I,IN»!. 

Our  scalers  <MinniieMci'  work  at  various  times  between  the  middle  of 
Octiii)er  and  the  middle  of  Deccudicr.  The  first  going  to  work  on  eontraet.s 
where  the  scali'  is  to  iu'  taken  as  the  logs  are  laiuled  on  the  yards,  and  the  la.st 
ones  on  such  .jobs  as  ncci-ssitate  two-sledding  and  long  di'ags  before  the  logs 
are  laniled  where  the  scale  is  to  he  made. 

IH^IIl'MliNT. 

Before  a  scaler  starts  on  his  work  he  is  ti/st  instructed  as  to  tlip  de- 
tails of  the  contract  under  which  he  has  to  scale,  and  is  furnished  with  a  {'oj)y 
of  sii<di  portioTis  of  it  as  pertain  in  any  way  to  his  work.  In  adi'ition  to  this 
he  is  supplied  with  a  scale  I'uh'.  scale  cards,  dail.\  sinnmary  hook,  weekly  and 
monthly  summary  reports,  marking  leails.  stati(nii'r.\-,  anil  a  tin  tio.\  with  lock 
in  which  to  keep  his  records. 

SCAI.I-:  I'Aim.S. 

We  have  in  use  a  form  of  scale  eaid  which  is  dilVerent  from  tlicse  u.sed 
by  any  other  company,  both  in  form  and  tlu-  maniiei-  in  wliicli  it  is  used.  The 
scale  taken  for  a  log  is  reeonled  on  the  card  for  the  class  of  wood  to  wliieii  it 
belongs  liy  means  of  a  punch,  which  perforates  a  hole  through  the  required 
amount,  and  which  insures  a  permanent  record  of  the  original  scale  made  by 
the  scaler,  which  is  not  subject  in  any  way  to  sid>se(|uent  ehai-ge.  The  card  is 
designed  to  be  used  for  the  sealing  of  ditl'ereut  tdasses  of  wood,  eaell  card  repre- 
senting (Uie  class.  For  exam|ile,  shoidd  a  scaler  desire  to  use  a  card  for  sealing 
a  tir  saw  log  by  the  lilodgctt  rule,  he  woidd  piimli  out  under  the  heading 
•"Soft  Woods""  the  word  "  l-'ir. '"  under  the  heading  "Scale""  the  words  "  Hl'dg 
eu.  ft.,""  under  the  heading  ".Madi'  Into"'  the  word  "'Saw.""  On  eaeli  side  of 
the  card  thi're  are  .")  squares,  each  s()iiare  containing  five  douitle  columns. 
each  double  column  having  one  I'ed  column  numbeivd  from  1-0.  ami  a  black 
column  niunbered  fi-om  1-0.  The  scaler  ri'cords  on  these  cards  the  lunnber  of 
feet  which  he  finds  in  the  logs  by  means  of  a  special  punch.  For  example 
should  tile  lirst  log  sealed  ciuitain  111  eu.  ft.  he  would  punch  out  the  ""  1  ""  in  red 
at  the  upper  left  hand  corner  of  the  card  and  ""J"  in  black  at  the  side  just  bi- 


low.  Each  square  therefore  represents  five  logs  and  the  ten  squares  on  each 
card  fifty  logs.  At  the  bottom  of  the  card  there  is  a  square  which  is  used  for 
the  total  number  of  pieces,  tops,  ovcrlciigth  and  underlength  butts,  total  cubic 
feet,  board  feet  and  cord  feet. 

SUMMARY  EECORDS. 

At  the  end  of  each  day  the  scaler  copies  into  the  Daily  Summary  Book 
the  totals  as  shown  by  the  individual  cards  for  the  day's  scaling,  from  which 
book  weekly  and  monthly  reports  are  made  up  by  him  and  sent  in  to  the  Woods 
Department  office  at  Berlin,  and  at  the  end  of  the  season  these  totals  must 
agree  with  the  totals  of  all  of  the  individual  cards  used  during  the  season, 
and  from  which  final  figures  for  settlement  with  the  contractor  are  obtained. 
In  order  for  the  scaler  to  keep  his  records  accurately  and  in  good  shape  he 
should  have  a  small  camp  for  his  own  personal  use,  where  he  can  work  without 
having  his  attention  disturbed  by  conversation  or  interi-uptions. 

MARKING. 

Before  logs  are  sealed  the  scaler  is  required  to  see  that  they  are  prop- 
erly axe  marked  and  stamped  as  required  by  contract,  that  is,  each  piece  must 
be  axe  marked  on  each  end  with  the  sign  "11, '"  and  stamped  three  times  on  each 
end  with  an  "H"  stamp  axe.  After  a  log  has  been  scaled  the  sealer  indicates 
having  done  so  by  either  marking  the  contents  on  the  end.  or  by  some  special 
mark. 

SCALE  RULES. 

In  the  measurement  of  logs  we  meet  with  a  condition  which  is  peculiar 
to  the  lumber  business,  and  that  is  that  we  do  not  have  any  uniform  and  stand- 
ai'd  rule  or  method  for  ascertaining  the  contents  of  logs,  and  while  several  states 
have  adopted  a  rule  to  be  used  as  the  standard  for  their  particular  state,  no 
two  of  them  ai'e  alike  or  give  the  same  results  under  like  conditions. 

Practically  all  rules  in  use  are  figured  on  the  basis  of  showing  hoM"  many- 
board  feet  of  sawn  lumber  can  be  produced  from  the  logs  of  various  lengths 
and  diameters,  but  while  one  tho\isand  board  feet  of  sawn  lumber  always 
represents  the  same  amount  of  tind)er  in  all  parts  of  the  country,  a  thousand 
board  feet  as  designating  the  contents  of  logs  varies  greatly  in  different  sections 
as  to  the  actual  amount  of  sawn  lumber  which  can  be  obtained  therefrom.  It 
would  be  much  more  satisfactory  if  a  standard  rnlr  were  used  in  all  parts  of 
the  country,  for  then  tlu'  unit  as  applied  wiinld  rfprrsent  the  same  aniount  of 
timber  in  all  places. 

BLODGETT  CALIPER  RLLK. 

The  principal  rule  wliich  we  u.se  is  the  Blodgett  Caliper.  Although 
tins  is  one  of  the  most  accui-ate  rules  used  today,  still  it  is  not  as  accurate  as 
could  be  desired,  as  at  the  time  it  was  designed  logs  were  nnieh  more  uniform  in 
sliape  than  at  the  i)resi'nt,  and  small,  ei'ooked  logs  and  top  logs  were  tiu'ii  left 
in  the  woods,  so  that  its  iniit  should  be  revised  to  nuH't  tiie  conditions  as  tiu-y 
now  exist,  when  everything  in  the  shape  of  a  tin-e  of  sufficient  size  is  taken, 
regardless  of  crooks  oi-  seams.  What  we  n<'ed  is  a  i-ule  based  on  actual  mill 
measurements  of  the  outturn  of  the  class  of  logs  whieli  are  now  being  received 
;:T  the  mills,  and  which  will  give  a  ,iust  and  fair  nu'asurenu'nt  for  l)t)th  the 
stinnpage  owiht  and  the  mainifaetnrer. 


Fii  si'iilini,'  willi  the  Hloiltri'tt  rule  tlir  sc;ili'i-  first  iiii-;i.siirc«  tint  lcii|;tli  of 
the  lof;  witli  till'  iiiiMsui'iiii,'  wImtI,  wliicli  Iw  thi'ii  runs  hack  to  tin-  (^fiitpr.  ami 
at  tliis  poiiil  calipris  llic  (liiimctcr.  With  tlic  li-ii<;tli  aii't  diatiirti-r  ilfti-rmiiicil 
lie  I'iiii  rrail  on  tln'  sciili'  of  the  rnli'  the  IModf^cIt  I'l-rt  conti'iits  whic-li  a  lojr  nf 
its  li'nij;11i  jinil  iliaiiirtrr  ((iiilaiiis.      11")  l{|()ilt;ctt  I'fct  ai'i-  takfii  as  i'(|iiival)-nt  to 

lOOO  hoai'd    I'rrt. 

SEASON'S   WOliK. 

A  scaler  nnilir  onlinary  circunistanccs  on  a  joti  wlicri-  tin-   Iol's  an- 

broii}»lit  to  oni'  landiii},'  and  i\\v  ti s  ai-c  not  ton  small  in  sizf,  can  liainlli-  ilnr 

in};  a  season  t'l-oni  three  to  thii'  and  a  hal!'  niillion  lioard  feet  of  tindwr. 
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BOOKKEEPING  AND  REPORTS. 

BY  F.  W.  THOMPSON. 
Bookkeeping  is  aefine.l  as  a  simple  science,  a  system  of  recording 
business  transactions,  and  tl>e  common  understanding  of  the  term  xs  hat  it  is 
a  ."routine  of  making  entries  in  a  set  of  books  or  adding  ong  columns  of 
figui^s  Someone  has  said.  -Bookkeepers  are  like  undertakers-thcy  only 
officiate  post-mortem. "' 

CHARACTKR  OF  PROFESSION. 
Now  sucli  a  conception  of  bookkeeping  and  accounting  belittles  our 
profession  and  in  no  way  does  justice  to  the  important  part  it  plays  m  busi- 
n"  ,  ;.  An  adequate  system  of  bookkeeping  is  of  the  utmost  -PO^tance  n 
th  management  of  every  business,  a  fact  that  was  never  so  true  as  today  wl« 
credit  transactions  are  almost  universal  and  competition  so  very  keen.  Recoids 
are  a  necessitv,  and  the  bookkeeper  of  today  fills  an  important  position. 

He  siiould  have  a  general  and  practical  knowle<lge  of  the  entire  busi- 
ness with  which  he  is  connected  and  a  special  training  in  the  accounts  pertain- 
rrto  i^      He  must  bring  to  bear  all  the  intelligence  at  his  command  to  meet 
e  '°u-  ;.l  problems  ccaung  before  him  and   a   competent  bookkeeper  comes 
i!;  closer  toiich  with  the  working  plans,  as  a  whole,  of  his  employer  than  an> 

other  employee.  . „  .    .    _„„,.;„^ 

His  work  may  not  show  direct  profit  to  the  concern-yet  if  it  is  earned 

0,1  m  the  able  and  consciencious  manner  that  it  should  be  it  -^  P^-^  ^^  ^^ 
before  the  emplover  with  which  he  can  increase  the  effieieney  of  other  depa.- 
:;;.!  showmi  a  direct  profit.  In  this  way  he  can  save  many  ;;;-/  ^ — 
of  his  salarv.  And  on  the  contrary  there  is  no  profession  m  ^^hlch  tlu  usults 
of  careless  errors  or  ,nis-statemer.ts  will  prove  more  disastrous. 

IITSTORY  OF  PROFESSION. 

Of  the  historv  of  Bookkeeping  little  has  been  written.  When  the  state 
of  Connecticut  mclu.k-d  it  as  one  of  its  subjects  for  exainiiiation  tor  1  ub he 
Lcountants  only  two  authentic  books  could  be  found.  The  on.-n  o 
science  seems  to  be  lost  but  just  here  we  call  to  nnud  the  enthusiastic  sales,,  an 
of  a  loo  e-leaf  ledger  whom  we  h..ard  recently  declare  that  his  system  was  the 
oUuJr  He  triunihantly  proved  this  by  saying  Moses  started  it  when  he  in- 
scribed  the  Ten  Commandments  on  two  shihs  of  stone. 

However,  leaving  such  enthusiasm  to  the  loose-leaf  advocate  we  hiu 
it  generally  conceded  that  the  merchants  of  (ienoa  and  other  cities  of  Nor  he 
Italv  first  brought  the  science  to  a  comparative  perfection.     Doid^le  ent. j  was 
.,^.d  bv  them  in  tlu.  early  part  of  the  l-.th  century.     The  first  European  who 
Ininshded   algebra    f,-om   the   Arabian    language-An    Italian    triar.    l.ucas^ 
Burgo-also  wrote  the  first  treatise  on  Bookkeeping,  who  p>-oduce.l  it  about 
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Followiiifr  tlic  ini-rciintilc  tnnlc  aroiiiid  tlif  coast  it  was  next  used  in 
till'  Ncthcilaiiils,  Ihi'ii  in  France  ami  in  (Ircat  hritain  when-  in  titric  it  attaincl 

its  liit;li<s1  cl'liciincN .     I'jijriisli  li'xtl Us  arc  today  tlic  rccinnizcd  authority. 

Dixscc's  Hook  on  AmKtin^t  liciiifr  a  notalilc  cxainplc  of  this.      It  has  run  thi-onch 
two  Anicii<-an  cditioMs  and  stands  as  a  staiidai-d  in  the  ('.  P.  .\.  examination. 

.Vniciican  industry  has  ^'icwn  so  fapidly  and  Iwoadcnci!  into  so  many 
iifW  lines  that  siie  has  had  to  develcp  new  systeni.s  of  liooki<ce|)in<r  to  inect  hei- 
varied  needs,  and  duriiif:  the  hist  ten  years  the  atrit;'.ti()n  of  Scientilic  .Mariajfc- 
nieiit  has  introduced  new  niethnds.  it  lias  hcconie  an  era  of  system,  each  line 
of  husiness  cailiiif,'  I'or  a  dilVcreiit  ranue  of  aeeounts.  A  system  for  a  machine 
.sliop  would  in  no  way  (ill  the  rc(|iiirciiients  of  a  soaj)  fai-tory.  nor  will  that  of  H 
cottoti-mill  a|)ply  to  a  luinlier  camp. 

To  attempt  to  descrihe  the  phases  of  systems  now  in  use  would  be  ini- 
))ossil)lc  in  our  allotted  time  and  loreifrn  to  tlie  ohject  of  this  ( 'onvcntion.  Hence 
We  will  conline  our  discussion  from  this  point  to  the  |)articiilar  form  of  account- 
iiif;;  that  (•(ineerus  the  Woods  Department. 

JSLMHiirr. 

The  he.st  results  in  an\-  iiiulcrtaking  spring  from  a  definite  plan — st 
at  the  hejifinninj;  of  each  seasons  lumbering  ami  pu![)  wood  op:'rations  such  a 
plan  is  madt — a  liudgct  in  other  words.  We  arc  best  ae<|uaintcil  with  this  term 
in  city  and  luitional  government  where  each  year  appropriations  are  made  to 
conform  with  their  needs.  Tlnir  IJudgct  contains  two  leading  elements,  vi/: — 
a  statement  of  how  the  aeeounts  of  charge  and  discharge  stand  with  relation 
to  the  past,  an  exphmation  of  the  jirobable  expenditure  for  the  future  .and  a 
scheme  for  meeting  its  requirements.  The  Huilget  of  the  Woods  Department 
is  planned  along  similar  lines  and  is  an  important  ai-il  va'ualile  book  of  in- 
formation.     It  is  under  the  direct  supervision  of  the  Ctcneral  Manager.. 

It  considers 

First : — How  much  tinilier  and  pulpwood  do  we  re(piire  to  operate 

our  mills? 
Second: — What  is  the  source  and  means  of  supply? 
Third:— What  is  the  estimated  cost,  in  detail? 
Fourth  : — What  is  the  duty  of  each  man  in  obtaining  the  desired 
restdts? 

With  these  general  headings  in  mind  a  plan  is  worked  out  in  detail  for 
each  individual  operation  with  the  assistance  of  the  local  managers  and  a  copy 
is  handed  to  each  local  maiuiger  as  a  guide  for  tin-  coming  sea.son.  This  copy 
also  .serves  as  a  guide  to  the  local  accounting  ilcpartment  in  establishing  the 
headings  for  the  dilVerent  accounts,  as  it  is  made  in  the  form  of  a  statement 
using  the  estimated  figures. 

SY8TKM  OK  HOOKS  fSKD. 

Each  geographical  district  manintains  an  oftiee  and  statT  and  eon- 
duetes  its  business  individiuilly  along  .similar  lines,  but  as  the  volume  of  busi- 
ness and  local  conditions  vary  to  a  great  extent  it  is  ditlieult  to  maintain  a 
strictly  uniform  system  of  bookkeeping  throughout. 

Hut  as  the  general  principles  must  remain  the  same  throughout  the  <lif- 
ferent  operations  a  pliable  system  of  accounts  gives  us  the  iuformatiou  needed 


10  make  up  thu  liiial  reports.     Tlif  uiaia  t'eattires  of  tliis  system  Ave  will  outline 
as  briefly  as  possible. 

Each  office  has  a  complete  set  of  books — a  Journal,  Cash  Book,  Paid 
Kegister,  invoice  Register,  General  Ledger,  Accounts  Receivable  and  Payable 
Ijeelger,  and  Jobber's  Ledger,  with  a  Real  Estate  Book  and  Contract  Book  as 
auxiliaries,  and  sumlry  Time  Books,  iScale  Bills,  etc. 

HKADINUB. 

The  sources  of  information  which  form  the  foundation  for  the  general 
.-set  of  books  may  be  rotighly  divided  into  four  heads,  viz : — 
Labor,  as  recorded  in  the  Pay-roll  books. 
Supplies,  as  purchased  and  handled  through  the  Storehouse, 
Measurements,  as  reported  on  the  Scale  Bills, 
Miscellaneous  Expenses,  as  recorded  on  the  Expense  books.  Legal  bills, 
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LABOK. 


The  Pay-roll  Hooks  vary  in  size  and  form  accoi-ding  to  the  operation 
and  pay-roll  period.  At  the  close  of  each  Pay-roll  period  which  varies  from 
one  or  two  weeks  to  a  month  or  in  the  case  of  the  drive  ends  with  the  drive, 
the  comijleted  pay-roll  is  entered  on  the  regular  books  crediting  full  amount  to 
the  Pa3'-roll  Accrued  Account  and  charging  same  to  the  different  opei'ations. 
All  labor  must  be  entered  on  these  Pay-roll  books  and  is  paid  for  by  check, 
orders,  or  merchandise. 

SVVFLIES. 

All  supplies  must  be  obtained  on  a  written  order  of  the  purchasing 
agent.  They  must  also  be  billed  direct  to  the  Company.  As  received  they  are 
checked  and  invoice  approved.  If  supplies  are  for  immediate  use  they  are 
charged  to  the  opei'ation  directly  from  the  bill,  but  if  for  future  use  they  are 
placed  in  the  Storehouse  and  charged  out  from  there  as  used  on  Storehouse  slips 
used  for  this  purpose. 

MEASUREMENTS. 

Let  us  take  a  little  extra  time  to  describe  the  use  of  the  Scale  Bill  and 
Its  importance  as  a  foiuulation  for  the  Pulpwood  Accounts.  When  the  first  ad- 
vance for  peeling  wood  is  due  the  jobbers,  the  scaler  makes  an  estimate  of 
the  amount  peeled,  enters  it  on  an  Estimate  Slij)  and  forwards  this  to  the  oflSce 
where  it  is  approved  by  the  local  manager  and  entered  by  the  bookkeeper  on 
the  Contract  Book  in  a  Memo  column  ruled  for  this  purpose.  On  this  estiuuite 
the  jobber  receives  his  advance  according  to  the  terras  of  the  contract.  This 
process  is  re[)eated  from  time  to  time  through  the  peeling,  cutting,  and  piling 
season.  When  the  wood  is  delivered  at  the  station  or  river  bank  as  the  case 
may  be,  it  is  then  scaled  and  stamped,  a  Scale  Bill  is  made  out  showing  date, 
number  of  cords,  kind,  Avhether  peeled  or  rough,  and  where  cut,  whether  on  own 
lands  or  pur'-hased  from  outsiders.  This  is  signed  by  the  scaler,  sent  to  the  lo- 
cal office  where  it  is  checked  with  the  contracts,  and  the  price  extended.  It 
is  approved  by  the  local  manager,  numbered,  and  entered  on  the  Invoice  Regis- 
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liT  ci-cditiii^'  il  lo  lib'  JoIiIh  T  iij  tlir  s|>ci-ial  (•oliiiim  lifiiili-cl  .lohhci-.s"  hcdjfi  r  iiinl 
(•liiirjriiifr  till'  |)r(i|)i  T  jiiil|(\\()()<l  acfdiinl.     Dcdiii'tiiig  tlit'  iidvancfs  already  iiiaili- 

tile   liahilirc  dllr   is  piliil   till'  jolilicl'. 

CONTKAiT  Mt»()K. 

It  is  the  l)(>()kl:cf|(i'r's  duty  also  to  enter  the  Scale  Mill  on  the  Con- 
liaet  Hook  and  also  on  wliat  we  term  a  Kiver  15(io!:  which  shows  at  the  end  of 
the  season  tlie  amount  of  wood  delivered  on  eaeli  Hivcr  oi-  at  any  Railway 
station. 

We  iiave  described  this  pi-ocess  miinitely  to  impress  upon  yon  a  fact 
often  overlooked,  that  the  sealer  is  tlie  ori^imd  bookkeeper  and  fills  a  most 
important  jxisition.  We  have  tried  to  ma!;e  it  clear  that  the  Accoiintintr  depiirt- 
nient  has  to  rely  on  his  lifrures  as  a  foundation  for  the  nu  asiirement  an<I  the 
Company  depends  upon  the  accuracy  of  his  scale  for  making  all  payments. 

'JMie  following;  describes  biii  lly  the  usage  of  the  geiieT-al  set  of  books: 

.lorKNAL. 

The  Joui-nal  is  the  book  in  which  are  recorded  the  opening  and  closing 
transactions  of  the  business  together  with  any  necessary  transfers  between  the 
accounts.  At  the  time  of  the  purchase  of  a  new  property  a  eomi)lete  inventory 
is  taken  and  this  is  cla.ssified  into  the  dilTerent  appropriate  headings,  viz: — 
Timberlaiuls.  Mills  and  Jlachinery.  Real  Estate  and  IIous"S,  and  Miscellaneous 
Inventories.  This  classitied  inventory  is  sent  to  the  general  office  eiuered  on 
their  books,  each  item  eliargetl  to  accounts  bearing  the  sanu-  name  except  the 
item  Miscellaneous  Inventories  whicli  is  charged  direct  to  the  new  local  office. 
With  this  item  the  local  office  starts  their  books  dividing  it  into  propi>r  ac- 
counts, viz: — Horses,  Wagons,  Harness,  etc.,  are  put  into  an  account  called 
Horses  and  Equipment,  Tools  and  Sujiplies  used  on  the  Drive  into  an  account 
called  Driving  Tools  and  Supply  .\eeount  and  so  on.  These  entries  are  made 
ill  the  .loiirnal  as  the  ()|ieiiiiig  eiiti'ies. 

CASH   BOOK. 

Tile  Cash  Book  is  the  book  in  which  all  cash  transactions  ari'  recorded. 
A  suitable  amount  of  cash  being  deposited  in  a  local  Hank,  the  Cash  Hook  is 
opeiu'd  with  this  item  crediting  Berlin  Office  and  charging  the  Bank  through 
the  special  column  ruled  foi"  the  purpose.  All  cash  transactions  being  made 
tiirough  the  Hank  the  Cash  serves  also  as  Haid<  Hook. 

INVOICK  RKCISTKR. 

The  Invoice  Kegistei-  is  a  b<M)k  in  which  are  entered  all  invoices  of  pur- 
chases ineluliiig  till'  scale  bills  for  ptdpwood.  It  has  i-uled  columns  to  show 
date,  number  of  invoice,  name  of  party  ])ui'ehased  from,  amount,  and  columns 
for  the  differi'ut  ledgers  in  which  the  items  are  to  be  posted  on  the  credit  siile. 
The  debit  side  has  a  numbei-  of  columns  headed  with  the  dilTerent  improvement. 
Inventory,  Pulpwood,  and  Expense  accounts  that  are  carried  in  the  (General 
Ledger,  and  all  purchases  of  supplies  and  pulpwooil  are  <listributed  through 
these  columns,  added  and  carried  forward  througli  tl\e  mouth,  posted  at  th^' 
end  as  one  amount.     This  saves  eudless  postiugs. 
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PAID  REGISTER. 

All  outsidf  |)urfhases  such  as  Driving  Supplies,  Machinery,  etc.,  should 
be  paid  for  by  cheek  from  the  general  office.  After  payment  the  invoices  so 
paid  are  to  be  stamped  Avith  date  and  voucher  number,  returned  to  the  local 
office  and  entered  consecutively  according  to  voucher  number  in  the  book  we 
term  the  Paid  Register.  Amounts  thus  ])aid  are  credited  the  general  office  and 
charged  to  parties  receiving  the  check. 

The  aboVe  mentioned  books  are  specially  designed  with  specially  ruled 
columns  to  carry  what  we  term  Controlling  accounts.  For  Example — 
in  entering  Scale-bills  on  the  invoice  Register  they  are  extended  into  a  column 
headed  "Jobbers'  Ledger  Account"  and  all  items  extended  into  this  column  are 
posted  in  detail  to  the  proper  accounts  in  the  Jobbers'  Ledger,  while  the  total 
of  the  column  is  posted  into  a  Controlling  Account  called  the  Jobbers'  Ledger'' 
in  the  General  Ledger.  This  principle  is  followed  in  all  the  books  and  saves  a 
great  deal  of  time  when  making  up  the  trial  balance  for  the  head  office. 
AOCOrXTS   RECEIVABLE  AND   PAYABLK   LEOGER. 

The  Accounts  Receivable  and  Payable  Leilger  should  carry  all  ac- 
counts receivable  and  payable  otlier  than  the  Pulpwood  Jobbers"  Accounts. 

JOBBERS'  LEDGER. 

The  Jobbers'  Accounts  are  to  be  kept  on  a  separate  ledger  containing 
nothing  else  and  which  is  termed  the  Jobbers"  Ledger. 

GENERAL  LEDGER. 

The  General  Ledger  (Foi-m  No.  12)  contains  all  Real  Estate.  Con.struc- 
tion,  Cash,  Liventory.  Expense,  and  Profit  and  Loss  accounts  together  with  eou- 
ti'olling  accounts  for  ■■Accounts  Receivable  and  Payable  Ledger"  and  "Job- 
bers' Ledger."  The  foregoing  books  contain  the  Bookkeeping  proper.  In  ad- 
dition to  them  two  auxiliary  books  are  desirable  usetl  for  information  oidy.  the 
Contract  Book  and  the  Real  E.state  Book. 

GOXTRACT  BOOK. 

As  Pulpwootl  contracts  are  signed  and  handed  to  the  Bookkeeper  he 
numbers  them  and  enters  a  brief  in  a  Contract  Book  which  gives  date,  number, 
contractor's  name,  amount,  location,  where  delivered.  ])riee  and  terms,  together 
with  any  further  items  of  importance.  As  the  season  progi-esses  this  book  is 
kept  iip-to-date,  entries  being  made  to  show  fulfillment  of  contiact  and  jiay- 
ments  on  same. 

REAL   ESTATE   BOOK 

Tile  Real  E.state  Book  is  a  loose  leaf  book  containing  a  record  in  detail 
of  all  the  properties  in  each  district  pin-chased  by  the  Company.  It  siiows  the 
date  of  purchase,  Lot  and  Range  number.  Township,  from  whom  purchased, 
previous  owners,  estimated  amount  of  timber  if  any,  taxes,  and  also  a  record 
of  the  timbi  r  as  cut  if  any. 

TRIAL  BALANCE  SHEETS. 
At  the  end  of  each  month  a  Trial-balance  is  di-awn  o!f  from  the  CJeneral 
Ledger  and  sent  to  the  general  office.     This  is  the  principal  Report.     As  stated 
the  Budga  has  outlined  in  a  general  Avay  the  infgnuatiou  the  mauagemeut 
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rcciiiircs  and  llic  jiccoiiiifs  on  the  (Icncfal  Ijcil^rn-  sIiomM  Ih'  iir-riiniffd  and 
classilicd  to  I'ln-iiisli  the  ird'ormation  in  this  order  readily.  Reports  are  tlit- 
means  ol'  siippls  in;,'  tiiis  inl'orination  to  the  iiiana^i-inent  t'rorn  tiint-  to  tiini'. 

'I'lie  term  ""Keports"  lir-iiif^s  to  mind  one  of  Mr.  Cartcr'.s  farnoiiK 
stories.  A  eertaiii  railroad  snperintenih^nt  issued  instriietion.s  to  his  foreman 
to  the  elVeet  liiat  they  iinist  iiiai<i'  written  r-epor't  (d'  any  iiMiisiial  oceiiraiifc  on 
their  division.  Soon  alter  this  ediet  an  aeeiih'nt  oeenrred  on  one  of  tlic  divi- 
sions. The  forenian.  liannijjan,  l)y  name,  sent  in  an  exhaustive  report  of  several 
pages  tellinj,'  how  the  tiain  wi'ut  olV  tin-  Iraek  and  minute  details  id'  how  it  was 
p\it  on  ajjain.  This  report  was  ratliei-  too  much  for-  the  snpei-intendi-nt.  lie  had 
no  time  for  readiufj  sn(di  a  doemnent.  so  he  wrote  lianni-ran  to  eut  down  his 
reports  to  simph'  facts.  So(mi  a  not  her  t  r-ain  .jumped  the  track.  The  report  tliis 
time  was  shoit  and  to  the  point,  it  read,  "Olf  afrain,  on  a<rain.  trone  a^rain, 
liannifian."  This  jjoes  to  illustrate  tiiat  reports  like  everythintr  el.se  must 
strike  a  happy  medium. 

Tile  monthly  Tiial  balance  as  ahove  stated  forms  the  main  rejiort  and 
shows  in  totals  the  principal  items  of  expense.  Eaidi  item  is  or  should  be 
sidistantiated  by  a  supphnu'ntary  statement  showing  the  detail  wliieh  goes 
to  make  up  t\\r  total. 

OONSOI.IDATKD  STATP^MKNTS. 

The  Trial  balance  and  miscellaneous  lieports  coming  into  the  .Main 
Office  from  the  dilVerent  offices  are  made  into  a  Consolidated  statement,  showing 
the  results  of  all  their  operations  as  one. 

FIRST  HAND  KNOWLEDGE. 

From  the  ai)ove  outline  you  can  readily  see  the  importance  of  each 
Bookkeeper  understanding  thoroughly  the  tdassification  of  bis  accounts  and  the 
importance  of  keeping  them  in  nniform  order  as  scheduled.  This  also  applies 
to  the  information  that  goes  into  the  accounts,  that  they  will  contain  the  same 
information  in  the  diti'erent  districts  in  the  same  order  so  as  to  furnish  a  fair 
comparison  of  costs.  He  should  understand  the  actual  conditions  and  perfor- 
mances of  ea(di  particular  |)ie(>e  of  work  so  that  when  he  enters  this  information 
on  liis  books  it  goi-s  into  the  jiroper  accounts  and  when  his  accounts  are  analyzed 
they  will  contain  "the  truth,  the  whole  truth,  and  nothing  hut  the  truth."  The 
Hookkeepers  at  distant  local  oltices,  unlike  the  bookkeepers  of  large  concerns 
in  the  cities,  come  in  direct  contact  with  the  jieople  with  whom  they  do  business 
and  arc  really  assistants  to  the  local  managers. 

The  local  manager  should  remembei-  that  his  bookkeeper  is  not  a  mind 
reader  and  should  give  him  his  co-operation  by  furnishing  him  ALL  the  neces- 
sary information  connected  with  each  transaction. 

ACCURAfY. 

All  this  means  hard  work  but  as  the  late  Thomas  R.  Heed  said,  '"There 
is  no  genius  except  the  genius  of  hard  work.  '  A  good  poiiit  for  the  Book- 
keeper to  reiiiemlx'r  is  that  his  thoroughness  and  accuracy  arc  the  foundation 
of  his  own  success;  candessiiess  ami  slip-shod  methods  react  against  himself 
as  well  as  against  his  employer. 

When  it  comes  to  a  t|uestion  of  promotion  the  mo.st  indispensable  qual- 
ity is  LOYALTY  bei-ause  that  is  the  very  foundation  of  confidence.  An  em- 
ployer ofteu  overlooks  blunders  nud  inaccuracies  if  his  men  are  true  and  loyal. 
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AGENCY  AND  CONTRACTS. 

-  BY  JOHN  P.  WELLS. 

Agency  and  Contracts  are  two  subjects  about  which  a  great  deal  miglit 
be  said. 

m  order  to  go  into  the  hnv  of  Agency  with  any  soi't  of  closeness,  many 
different  classes  of  the  contract  would  have  to  be  tlwelt  upon.  To  illustrate 
to  you  how  much  could  be  said  about  the  law  of  contracts,  I  need  only  to  state 
that  the  last  edition  of  a  work  on  Contracts  consists  of  four  large  volumes,  each 
about  4  inches  thick.  These  inti-oductory  remarks  are  not,  however,  intended 
to  convey  the  impression  that  you  will  have  to  face  a  digest  of  the  entire  law  of 
Agency  and  Contract.  This  paper  will  deal  simply  with  the  elementary  prin- 
ciples of  the  law  with  respect  to  these  two  subjects,  and  my  endeavor  has  been 
to  put  in  into  such  shape  that  the  paper  will  be  easily  miderstood  and  the 
information  contained  will  be  of  some  practical  use. 

AGENCY  DEFINED. 

Agency  is  defined  as  being  a  contract  by  which  a  person  called  the 
Principal  commits  a  lawful  business  to  the  management  of  anotiier  called  the 
Agent,  who  by  his  acceptance  obliges  himself  to  perform  it. 

ITnder  this  contract  it  will  be  seen  that  two  sets  of  obligations  arise. 
Firstly:  The  obligations  of  Agent;  Secondly:  The  obligations  of  the  Prin- 
cipal.    These  two  sets  of  obligations  will  be  treated  separately. 

OBLIGATIONS  OF  AGENTS. 

The  obligations  of  the  Agent  may  be  divided  into  two  sets: 
First:     His  obligations  towards  the  Principal. 
Second  :     His  obligations  towards  third  persons. 

Speaking  in  a  general  way,  the  acceptance  of  agency  obliges  the  agent 
to  carry  out  its  execution. 

TOWARDS  PRINCIPAL. 

In  the  Province  of  Quebec  the  law  specifically  provides,  that  while  his 
authority  continues  the  agent  is  liable  in  damages  towards  the  Principal 
for  non-execution  of  his  agency. 

The  first  question  that  would  naturally  ai'ise  in  the  mind  of  the  ordin- 
ary individual  would  be :  If  there  is  such  a  hard  ami  fast  obligation  on  the 
part  of  the  agent,  to  what  extent  is  he  held  in  the  execution  of  the  contract? 
Is  he  liable  for  every  mistake,  error  of  judgment,  and  in  such  cases  is  he  bound 
to  pay  to  his  Principal  whatever  damage  may  be  sustained? 

To  this  question  the  answer  is:  That  the  agent  is  bound  to  exer- 
cise in  the  execution  of  the  business  reasonable  care  and  skill  and  all  the  care  of 
a  prudent  administrator. 
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As  loiifT  iis  iiii  Atfciit  cjirfics  out  liis  cuiilrai-tMii  ;i  I'air'ly  riiitiit'iil  iriail- 
Ticr,  ami  ;;ivcs  what  we  would  call  liiisiiicssliki'  rm-i-  am!  atii-nt  ion  to  flu-  work, 
liis  I'l'iiicipal   woiilil   liaM'   no  ai-tion   for  ilainH(;cN  apiitist   liiin. 

TRANSFKK  OF  AITIIORITV. 

Tt  soriii'tiMM's  liapprns  that  an  Agent  in  the  carryiiig  out  of  liis  contract 
substitutes  sDiiiconc  clsi-  in  tlic  cxt'cution  of  the  l)usini'ss.  When  tliis  happens, 
he  is  answcralilc  for  tli"  prrsoii  wlio  lie  suhstituti's,  unless  lie  lias  special 
authorization  to  make  sncli  sniistitution.  The  Apent  would  he  answerable  in 
any  case  il'  thr  prison  whom  lie  suiistituti-il  lie  one  notoriously  unfit.  Tiie  re- 
nuiiiiinfj:  ohlijiation  of  tlie  Agent  towai'ds  his  Principal  is  to  render  an  account 
of  his  administration. 

TOWAKPS  rUBLIC 

We  now  eom<'  to  eonsi<ler  the  olilip;ations  ot"  the  Apenr  towards  the 
public. 

If  the  Agent  acts  within  the  Ixninds  of  his  authority  and  in  the  name 
of  the  Pi'iiicipal.  lie  is  not  pri-sonally  liable  to  third  persons  with  whom  he 
contracts. 

If  an  Agent  .shouhl  act  in  his  own  name  in  carrying  out  certain  busi- 
ness, he  would  be  liable  personally  to  the  third  party  with  whom  he  contracts, 
and  in  addition  to  this  the  tliii'd  party  woulil  have  a  claim  against  the  Principal 
itself. 

The  cases  ill  which  a  large  number  of  ilisputes  as  to  whether  the  Agent 
is  liabli'  i)ei'sonally  to  tliii'd  parties  or  not,  are  those  in  which  the  qui'stion  as 
to  whether  the  .\gent  has  exceeded  the  scope  of  his  authority  comes  into  qties- 
tion.     When  this  question  is  raised  and  it  is  proved  that  the  Agent  has  gone 

beyond  the  bounds  of  his  contract,  or  exi ded  the  scope  of  his  authority,  he 

is  held  to  be  pi'i'sonally  liable  towards  thii'd  jiersons  with  whom  he  has  made 
any  contract. 

This  (|ue.stion  as  to  whether  the  Agent  has  exceeded  his  powers  or  not 
comes  uj)  in  a  great  many  dift'erent  ways,  and  the  holdings  as  to  personal 
responsibility  are  governed,  of  course,  largely  by  the  acts  of  each  particular 
case. 

Another  class  of  cases  in  which  the  Agent  is  held  to  be  responsible 
is  that  where  the  Agent  makes  the  contract  without  disclosing  tfie  fact  of  his 
agency.  If  he  fails  to  di.sclose  the  agency,  he  becomes  subject  to  all  liabilities, 
expressed  or  implie<l,  created  by  the  contract,  in  the  same  manner  as  if  he  were 
the  Principal. 

OBLIGATIONS  OF  PRINOirALS. 

We  will  eonsiiier  now  the  obligations  of  the  Principal,  but  will  treat 
them  oidy  in  a  general  way. 

There  is  the  direct  obligation  to  imlemnify  the  Agent  for  all  obligations 
contracted  towards  third  persons  within  the  limits  of  his  powers,  and  even  if 
the  Agent  should  hajipcn  to  have  gone  beyitnd  his  powers,  the  Principal  is  liable 
whenever  he  has  expre.s.sed  or  tacitly  ratitieil  these  acts.  The  Principal  is  sub- 
ject to  the  same  obligation  in  favor  of  third  persons. 
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GENEEAL  POINTS. 


The  above  outline  of  the  duties  and  responsibilities  of  Agents  are 
practically  the  same  under  the  laws  of  Canada  and  of  the  United  States.  The 
provisions  of  the  laws  of  both  countries  are  based  upon  the  principles  of  En- 
glish law. 

On  going  through  the  law  of  Agency  as  laid  down  by  United  States 
authorities,  I  find  practically  no  ditt'erenee  so  far  as  the  general  formalities  of 
the  contract  are  concerned. 

Before  closing  it  might  be  well  to  draw  your  attention  to  the  follow- 
ing :  Minors  being  incapable  of  contracting  cannot  appoint  an  Agent,  neither 
can  married  women.  On  the  other  hand,  the  Agent  does  not  require  the  same 
qualification  as  the  Principal,  and  minors,  married  women,  aliens,  etc.,  may 
legally  act  as  Agents  and  bind  their  Principals  . 

In  case  an  Agent  should  be  in  doubt  as  to  whether  any  proposed  busi- 
ness came  within  the  scope  of  his  authority  or  not,  and  the  matter  was  in  any 
Avay  important,  it  would  always  be  the  polie.y  of  wisdom  to  get  his  Principal 's 
authority  if  such  a  thing  were  reasonably  possible. 

CONTBACTS. 

We  will  now  give  a  few  moments  consideration  to  the  question  of  con- 
tracts. 

There  are  four  requisites  to  validity  of  a  contract.  Persons  legally 
capable  of  contracting,  their  consent  legally  given,  something  to  form  the  object 
of  the  contract,  and  a  lawful  cause  or  consideration. 

CONSIDERATION. 

In  ordinary  business  life  the  last  one  is  sometimes  forgotten.  For 
example,  if  you  happened  to  be  taking  an  Option  for  the  purchase  of  a  tract  of 
land,  or  for  some  timber,  the  form  of  the  contract  is  very  simple,  and  the  man 
is  giving  you  an  option,  Ave  will  say,  for  ten  days  and  charging  you  nothing  for 
it.  In  drawing  your  Option  30U  should  nevertheless  put  in  a  clause  that  the 
contract  is  made  for  and  in  consideration  of  the  sum  of  One  dollar,  and  other 
good  and  valuable  consideration. 

I  am  using  the  contract  of  option  to  illustrate  this,  because  it  is  one 
that  often  arises,  and  a  contract  in  which  the  consideration  might  often  be 
lost  sight  of,  or  not  thought  of. 

This  doctrine  applies  as  well  iji  the  States  as  in  Quebec,  both  countries, 
in  a  general  way,  treating  a  contract  as  being  an  Agreement  upon  sufficient 
consideration  to  do  or  not  to  do  a  particular  thing. 

VERBAL  AND  WRITTEN. 

From  what  has  been  already  said,  and  from  the  above  definition,  you 
will  know  that  the  contract  is  the  Agreement  itself,  whether  verbal,  written  or 
otherwise.  A  verbal  contract  is  just  as  strong  and  just  as  binding  as  a  written 
one,  and  may  be  enforced  in  the  same  way.  provided  the  Agreement  can  be 
proved. 

A  great  many  people  have  the  idea  that  because  no  writing  exists  there 
can  be  no  contract.    As  we  have  already  noted,  however,  the  writing  itself 
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is  not  the  contract,  it  is  merely  the  evidence  of  it,  and  the  written  contract  is 
nnich  more  easily  proved  than  the  verbal  one. 

Hi'I'orr  jroiii^'  any  rmtiiii-  it  iiiij^dil  hr  (Icsirahli'  to  n.'fer  to  the  form  of 
contracts. 

KOUM    OF 

Contracts  in  writint^  arc  siil).icct  to  no  iiarticiilar  form  so  far  as  words 
arc  concerned.  It  is  ti-nc  that  in  a  Deed  of  Sah'  for  instance,  the  Vendor  is 
made  to  say  that  he  iloes  sell,  transfer,  assijrn,  convey  an<i  maki-  over.  If  only 
the  woi-d  "sell"  were  used,  thei'e  is  no  doidit  the  contract  would  have  the  same 
eflfeet. 

In  tile  nldcn  da\s,  when  more  attention  wa.s  paid  to  form  and  formal- 
ity, tile  omission  of  certain  words  from  <-onfraets  was  in  many  eases  fatal,  hut 
that  has,  to  a  cei-tain  extent,  disaiipeared,  at  least  in  the  Province  of  (^m-- 
bec.  Tile  nioi'c  sinii)le  contracts  can  be  made,  the  better.  A  written  contract 
siixncd  by  the  ])artics  thereto  is  sufficiently  executed. 

I'OXC'KKNING  REAL  KSTATF:. 

In  the  I'i'ovince  of  Quebec,  however,  in  or<lcr  to  have  any  etTect  so 
far  as  real  estate  is  concerned,  such  a  contract  must  either  ne  drawn  by  a 
Notary,  or  be  sigrnetl  by  the  pai'ties  in  presence  of  two  witnesses.  One  of  these 
witnesses  must  make  an  Affidavit  that  he  saw  all  the  signatures  to  the  contract 
written  in  his  presence,  and  that  they  are  in  the  true  and  proper  handwriting 
of  the  parties,  and  a  registrar  will  not  receive  and  register  any  document  affect- 
ing real  estate,  unless  it  is  notarial,  or  executed  before  two  witnesses. 

NOTAKIAI,   AfTHENTICITV. 

Ili're  > on  might  note  that  in  tlic  Province  of  Quebec,  if  you  have  in 
your  hands  a  copy  of  a  contract  certified  by  a  Notary,  yon  are  in  possession  of 
an  authentic  ilocinnent,  that  is  to  say,  a  document  which  makes  proof  of  itself 
in  any  Court.  If  you  wish  to  base  an  action  upon  the  copy,  you  would  neither 
have  to  prove  that  if  was  signed  by  the  parties,  or  that  tlie  Notarj's  signature 
is  genuine. 

WITNESSES. 

Von  will  see  therefore,  that  witnesses  are  necessary  in  connection  with 
the  contract  oiUy  in  the  following  cases: 

First — Wliere  the  contract  is  verbal,  their  evidence  goes  to  prove  the 
Agreeincnt,  and  will  prove  the  AgrecPH-nt.  provided  that  the  contract  is  of  the 
nature  tiiat  adnnts  of  verbal  testimony. 

Second — Written  contracts  require  witnesses  only  when  the  contract 
atfects  real  estate,  and  has  to  be  registered.  When  you  know  that  the  signa 
tures  to  a  written  contract  are  not  forget!,  there  is  no  necessity  of  witnesses, 
except  as  above  mentioned,  when  the  contract  affects  real  estate. 

REGISTRATIOX. 

As  a  general  ndc  in  the  Province  of  Quebec,  contracts  do  not  have 

to  be  registered  unless  thev  atVect  real  estate. 
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MOVABLES. 

In  the  United  States  a  man  may  exeoute  a  Chattel  Mortgage,  and 
thereby  hypothecate  his  movables.  No  such  contract  is  allowed  by  the  law  of 
the  Province  of  Quebec.  We  have,  however,  a  system  which  is  very  mislead- 
ing, and  a  knowledge  of  which  is  desirable. 

A  has  a  team  of  horses,  which  he  wishes  to  sell  B,  but  is  not  satisfied 
with  B's  financial  responsibility.  He  cannot  sell  the  horses  to  B  and  take  a 
Chattel  Mortgage  on  them,  but  he  can  either  give  B  the  possession  of  the  horses 
under  a  contract  by  which  B  acknowledges  that  he  only  has  the  possession  and 
that  he  will  not  become  owner  thereof  until  the  price  is  paid  in  full,  or  can  give 
B  the  possession  of  the  horses  and  B  can  execute  a  lease  by  which  he  ac- 
knowledges he  is  leasing  them  from  A. 

B  may  take  these  horses  and  have  them  for  a  year  or  so,  and  make  a 
pretended  sale  of  them.  A,  however,  can  seize  the  liorses  in  the  hands  of  the 
third  party,  and  regain  possession  of  them,  he  never  having  parted  with  the 
title. 

Possession  of  movables  in  the  Province  of  Quebec  therefore,  is  not  a 
guarantee  of  good  title,  and  in  the  United  States,  I  understand  that  there  may 
be  Chattel  Mortgages  registered  against  movables.  In  the  Province  of  Que- 
bec, therefore,  when  buying  movables  of  any  value,  it  is  necessary  that  you 
assure  yourself  that  the  possessor  is  actually  the  owner  of  them,  or  that  the  man 
who  wants  to  sell  to  you  is  financially  responsible,  and  would  be  liable  to  you 
for  damages  in  case  the  sale  was  set  aside. 

OVER  $50  IN  VALUE. 

In  the  Province  of  Quebec  never  make  a  contract  where  the  value  of 
the  thing  is  over  $50.00.  unless  you  liave  it  in  writing.  If  you  have  not  got 
your  contract  in  writing,  you  will  have  to  prove  it  by  testimony,  and  that  can- 
not be  done,  except : 

First — In  all  cases  concerning  commei'cial  matters,  that  is  to  say,  be- 
tween traders  in  ordinary  commercial  business. 

Second — In  all  matters  where  the  princijial  sum  does  not  exceed 
.$50.00. 

LEGAL  PARTIES. 

In  the  United  States  and  Canada  the  capacity  of  parties  to  contract  is 
practically  the  same.     Contracts  cannot  be  made  by  minors  or  married  women. 

The  consent  required  to  validate  a  contract  is  presumed  when  the  eon- 
tract  is  in  writing,  and  has  been  signed,  and  once  signed,  unless  the  signer 
proves  fraud,  it  is  a  conclusive  presiuiiption  that  the  signer  read,  understood 
and  assented  to  it.  Cotitractorial  r(>lations  are  established  in  two  ways — by 
acts  of  the  parties  and  by  operation  of  law. 

The  acts  of  the  jiai'ties  retjuii-ed  to  eoitiiilete  a  contract  are  "offer"  and 
"acceptance,"  or  by  stich  conduct  as  implies  a  meeting  of  the  minds  with  intent 
to  contract. 

The  offer,  no  matter  how  made,  does  not  bind  the  one  who  makes  it, 
until  the  one  to  whom  it  is  made  accepts  it,  and  unless  the  offer  has  been  with- 
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rcl'iisi'd  the  olTiT  can  no  lon^'iT  In-  niailc  ttic  basis  of  the  contract  between  the 
orifjina!  pai-tii's. 

IMI'I.IKI)  CONTRACTS. 

There  is  a  class  of  <'ascs  wlicfc  the  law  prescribes  the  ri(;hfs  and  lia- 
bilities ot'  persons  who  have  not  really  entered  into  any  contract  at  all  with  one 
another,  but  between  whom  eirciiinstanees  have  arisen  which  makes  it  just 
that  one  sho\dd  have  a  right  and  the  other  be  sid)ject  to  a  liability  similar  to 
the  rifjhts  and  liabilities  in  certain  eases  of  expressed  contract.  (Contracts 
of  this  character  are  called  implied  contract.  An  instance  of  siicii  a  contract 
would  be  assuming  management  of  any  business,  or  receiving  what  is  not  due, 
etc. 

SEALS. 

In  the  Province  of  Quebec  the  affixing  of  a  seal  is  not  necessary  to  the 
execution  of  a  contract.  We  might  make  one  exception,  and  that  in  cases 
where  contracts  are  made  before  Notaries  the  Notarj'  does  affix  his  seal,  but 
the  I'cason  for  this  is  to  complete  a  set  of  formalities  in  connection  with  the 
execution  of  an  autlientic  document. 

You  will  remend)er  that  I  referred  before  to  the  fact  that  a  notarial 
copy  of  any  document  makes  proof  of  itself  before  any  court  of  record,  and 
this  ilocument  has  to  bear  the  seal  of  the  Notary.  Aside  from  that  we  have  no 
use  for  seals.  I  am  speaking,  of  course,  in  a  general  way,  and  not  referring  to 
the  contracts  between  stock  companies,  who  usually  provide  by  their  By-laws 
tiiat  the  Company  shall  have  a  seal,  and  in  cases  where  these  bodies  do  have  a 
seal,  we  require  that  the  Secretary  use  it  in  sigiung  on  behalf  of  the  Company.  I 
doidit  very  much,  however,  if  its  absence  would  nullify  any  contract. 

In  the  United  States  it  would  appear,  however,  that  tlie  seal  is  neces- 
sary, but  it  is  held  that  anything  in  the  nature  of  a  mark  will  make  a  good 
seal;  for  instance  the  letters  "L.  S.,"  or  the  word  "'Seal,'  or  a  piece  of 
paper. 

Tlie  use  of  seals,  however,  in  the  States,  appears  to  be  the  subject  of 
Statutory  i-cffulations,  both  as  to  the  form  and  the  necessity  for  use.  It  would 
be  impossible,  therefore,  for  me  to  give  any  general  itlea  as  to  what  is  required, 
each  State  being  different  in  its  [)rovisious. 

AVOIDANCE  OF  LAW  SUITS. 

It  is  difficult,  and  indeed  almost  painful,  for  the  speaker  to  refer  to  one 
of  the  principal  objects  of  this  Convention,  namely,  the  cutting  down  of  ex- 
pense in  the  dilTi'rent  departments. 

A  great  numy  concerns  believe  in  the  doctrine  of  going  to  your  lawyer 
early  and  often,  arguing  that  it  pays  in  the  long  run. 

In  the  Province  of  Quebec  your  fir.st  aim  should  be  to  get  a  settlement 
of  any  disputed  nuifter  before  your  opponent  goes  to  see  his  lawyer. 

In  these  days,  however,  any  up-to-date  law  office  specializes  in  making 
settlements  and  at  least  one  of  the  members  of  the  firm  should  be  a  man  who  has 
had  exiierience  in  that  direction.  If  you  cannot  nuike  your  settb'ment  your- 
self, you  will  tiud  in  a  great  manj-  cases  that  you  will  save  money  by  getting 


88 

.your  own  lawyer  to  deal  with  the  individual.  If  you  wait  until  your  opponent 
goes  to  see  his  lawyer,  the  chances  of  settlement  are  smaller  and  the  expense 
also  is  certain  to  be  greater. 

COSTS  OF  SUITS. 

Our  system  in  Quebec  is  different  from  that  in  the  New  England 
States  so  far  as  costs  are  concerned.  The  loser  not  only  has  to  pay  all  Court 
costs  but  the  lawyer's  fees  on  both  sides,  and  in  cases  of  dispute  over  ordinary 
business  matters  it  is  of  considerable  importance  to  use  every  possible  means 
of  avoiding  being  sued.  Of  course  in  many  cases  it  is  considered  wiser  to  allow 
the  suit  to  be  issued,  but  take  it  as  a  general  rule,  avoid  being  sued  if  at  all 
possible. 

COLLECTION  OF  EVIDENCE. 

Another  point  to  which  I  would  draw  your  attention  is  this : — when- 
ever you  are  met  with  a  possibility  of  a  law-suit,  or  a  contesiatiou,  get  your 
evidence  in  shape  right  off.  Cases  are  lost  or  won  when  the  evidence  is  being 
put  in. 

You  know  how  Railway  Companies,  Street  Railways,  etc.,  when  an 
accident  happens,  immediately  go  to  work  to  get  all  the  evidences  possible  that 
will  help  them.  Why  should  you  not  do  this  as  well  ?  If  an  accident  happens, 
or  if  a  dispute  arises,  make  preparations  at  once,  and  secure  your  evidence, 
and  do  not  wait  for  the  trial,  which  may  possibly  take  place  a  year  or  two 
years  later,  when  the  task  of  securing  your  evidence  is  rendered  nuieh  more 
difficidt. 


Alphonso  Curtis 
iHiir.-dato 

J.   A.   Kecnaii 
ISgG-dato 


A.  M.  Carter 
1896-d.it« 
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BUSINESS  FUNCTIONS  OF  A  QUEBEC 

NOTARY 

BY  KKX  MEKKDITII. 

HISTORY. 
In  tlir  first  plarc  it  iiiiist  l)o  ri'iiiiMiilnTcil  tliat  tlir  I'rovincc  of  C^ui-})cc, 
as  far  as  civil  law  is  concerned,  is  still  goviTiicd  practically  by  the  same  laws 
as  were  in  force  when  tin-  En^rlish  took  ('iinada  from  the  Fri'iieh  in  17r)9,  and 
by  the  Treaty  of  I'aris  then  passed,  the  Laws  and  Helij^ion  of  the  country  were 
not  changed  and  special  permission  was  given  to  the  twenty-one  Notaries  then 
l)ractisinfj,  to  continue  their  j)rofi'ssion.  The  pi'0|>li'  wen-  allowed  to  retain 
their  language,  which  still  ranks  concurrently  with  the  English  in  the  Courts 
of  the  Country. 

TRAININO. 

To  be  a<lniitted  to  the  practise  of  the  Notarial  Profession,  a  man  (no 
females  are  admitted)  must  first  obtain  a  Degree  of  Bachelor  of  Arts  or  pass 
an  examination  to  permit  him  to  study,  after  which  he  follows  a  three  years' 
law  course  at  the  I'uiversity,  at  the  same  time  beii;g  indentured  to  a  Notary, 
at  wliose  office  he  is  expected  to  atti-nd  daily  in  order  to  gain  a  practical  knowl- 
edge of  his  work.  At  the  (■n<l  of  three  years,  if  he  has  sticcessfully  passed  his 
University  examination,  he  has  to  pass  a  final  exminatiou  before  the  Board  of 
Notaries,  before  being  allowed  to  practise.  Once  ailmitted  he  is  entitled  to 
practise  during  his  lifetime,  unless  deprived  of  office  by  a  ruling  of  the  Board 
of  Notaries,  which  is  most  exceptional. 

I'HOTECTION. 
liv  is  considered  as  a  public  officer  of  the  Country,  is  i>xenipt   from 
service  on  juries  and  the  like,  and  is  protected  in  the  performance  of  his  duties, 
in  that  any  person  molesting  him  is  considered  as  having  committed  a  crim- 
inal olt'ence,  for  which  special  punishment  is  provided. 

AUTHENTICITY  OF  DKEDS. 

The  ditVerenee  between  a  Notary  and  a  Lawyer  is  perhaps  worthy  of 
consideration,  as  many  i)eople  are  apt  to  confuse  the  two.  The  most  essential 
is  that  the  hitter's  chief  occupation  is  pleading  in  Court,  which  is  entirely  out- 
side the  duties  of  a  Notary,  although  he  is  allowed  to  plead  in  minor  matters 
before  a  .judge  in  Chambers.  On  the  other  hand  the  Notary  has  the  power  of 
"passing"  or  "executing"  deeds  or  documents,  which  are  considered  in  all 
Courts  of  the  Province  as  authentic,  that  is  to  say,  no  proof  of  tiieir  execution, 
or  the  facts  contained  therein  is  necessary;  this  which  is  reaiiy  tlie  Notary's 
chief  power  is  entirely  denied  the  Lawyer.  Sinci-  ITS.'i  the  Si.iui'  person  may 
not  practise  these  two  professions  at  once. 
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The  Notary's  chief  function  then  is  drawing  up  deeds,  generally  re- 
ferred to  as  "Acts"  which  are  completed  and  given  their  character  of  authenti- 
city by  being  "passed"  or  "executed"  before  the  Notary;  it  is  essential  to  the 
validity  of  the  deed  that  all  the  parties  sign,  either  personally  or  by  Attorney, 
in  the  Notary's  presence. 

PERMANENCY  OF  DEEDS. 

The  deeds  thus  passed  are  individually  known  as  "minutes"  or 
"records,"  and  collectively  as  a  "greffe."  Special  provisions  are  set  forth 
in  the  law  whereby  the  greffe  must  be  kept  in  a  dry,  fireproof  vault,  in  good 
order  and  open  at  all  times  to  inspection  by  an  officer  of  the  Board  of  Notaries. 
The  sort  of  paper  and  ink  to  be  used  in  preparing  deeds  is  also  prescribed  by 
law,  but  unfortunately,  in  the  country  parts,  many  deeds  have  Oeen  prepared 
on  most  inferior  paper  and  with  bad  ink,  and  as  a  result  many  have  become  in 
course  of  time  almost,  if  not  quiet  illegible. 

Upon  the  death  of  a  Notary  his  "greffe"  is  handed  over  by  his  heirs 
to  the  Superior  Court  of  the  District  in  which  he  practised,  and  his  heirs  are  en- 
titled for  a  certain  time,  to  a  proportion  of  the  fees  which  are  obtained  by  the 
Court  from  issuing  copies  of  his  deeds.  It  is  also  lawful  for  a  Notary  to  dis- 
pose of  his  "greffe"  by  will,  in  favor  of  another  Notary,  who,  before  taking  it 
over  has  to  be  authorized  by  an  Order  in  Council  of  the  Lieuteuant  Governor  of 
the  Province.  There  are  many  formalities  to  be  observed  in  connection  with 
the  transfer,  and  a  record  is  taken  of  any  deeds  which  may  be  missing,  as  well 
as  whether  any  are  torn  or  otherwise  imperfect. 

EXECUTION  OF  DEEDS. 

Notarial  Deeds  may  be  executed  in  two  ways;  "en  mljiute"  in  which 
case  the  original  deed  must  forever  remain  of  record  in  the  office  of  the  Notary, 
and  "en  brevet"  or  "in  original  form,"  which  are  simply  signed  by  the  parties 
in  the  presence  of  tlie  Notai-y.  Avho  also  signs  and  delivers  the  original  to  the 
parties — this  form  is  frequently  used  for  Powers  of  Attorney,  Declarations  and 
other  short,  unimportant  documents. 

Copies  of  the  Notary's  deeds,  certified  by  him,  or  copies  of  deeds  from 
the  "greffe"  of  a  deceased  notary  certified  by  the  Notary  who  has  the  possesion 
of  them,  are  authentic,  and  make  proof  of  their  contents  to  the  same  extent  as 
if  they  were  the  original  deed  itself.  No  proof  is  needed  as  to  the  signature  of 
the  Notary  to  the  copies. 

CHANGES  IN   DEEDS. 

Any  additions  or  alterations  to  be  made  to  a  deed  as  at  first  written, 
must  be  added  in  the  margin  and  initialed  by  all  the  parties  and  the  Notary, 
and  mention  of  the  number  of  "marginal  notes"  as  well  as  of  the  number  of 
"words  struck  out"  must  be  made  at  the  foot  of  the  deed.  Once  a  deed  has 
been  executed  it  can  only  be  changed  by  another  deed  executed  between  the 
same  parties.  And  a  Notary  may  on  no  pretext  whatever  allow  his  original 
deeds  out  of  his  possession  without  an  order  of  the  Court  authorizing  him  to  do 
so. 

FILING    OF    DEEDS. 

All  deeds  passed  "en  minute"  are  niunbered  consecutively  and  entered 
in  a  Book  called  a  "Repertoire,"  in  Avhieli  is  given  the  mimbi-r.  date  niul  nature 
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ol'  ciicli  (Ircd,  ;iiiil  tin'  n.iiiics  iil'  the  pjirtii's  to  if  ;  jiml  in  oi'ilrT  to  facilitate  the 
Hiidiiitr  ol'  tile  (Iccils  the  naiiics  of  nil  paiiirs  !i?-i'  ciitrri-d  in  an  alplmbctical 
"index."  witii  the  iiuimIx'I-  of  ciicli  deed  in  wliiidi  i-acli  pai'ty  18  iiitrn-sti'd  i-n- 
liTci  I  :i  It  IT  1-,-icli   iiairic. 

i>y  fat'  the  (^rcatci'  niiiiiinT  of  dn-ds  arc  passed  "en  minute,"  by  reason 
cliiclly  of  tile  advanta^'c  it  affords  in  liavinir  tin'  oriu'inal  deed  kept  in  safety  in 
tile  (il'licc  of  till'  N'ofai'v,  wlici'c  llicrc  is  no  (diance  of  it  hiinjj  lost,  tlestroyed  or 
tanipercd  with — where  access  to  it  can  readily  he  had  by  all  parties  interesteil, 
and  if  necessary  as  many  copi<'s  as  rccpiired  ^'ivcn  by  the  Notary. 

KIND  m-  I)KKI)f». 

OwitiLr  ]  suppose  chiefly  fo  the  favor  with  whii'h  the  /."otarial  Profes- 
sion was  ref.'ar<icd  in  Ki'ance  the  following'  deeds  iiinst  be  pass  m!  before  a  No- 
tary "en  ininiilc:"  Donations.  Wilis  in  auflientic  form.  .Marria«;e  Contracts, 
Conventional  Hypothecs,  (mortj;a};cs)  except  in  part  of  the  Eastern  Townships, 
Kenunciat  ions  to  Successions  and  Coinmunities,  Inventories  and  others  of  so?ne- 
whut  less  importance:  and  it  is  also  provided  by  the  Coijc  that  a  propi-ietor  lias 
a  more  exfrrided  piivilcfje  on  the  eft'eets  of  his  tenant,  in  the  event  of  the 
lattei'  failiufi.  if  the  lease  has  been  made  in  Notarial  Hn-m. 

Pi'otests  of  Notes.  Hills  an<l  Chc(|Ues,  Significations,  Legal  Tenders, 
Notifications  and  similar  iIimmIs  are  also  Tuade  by  a  Notary  and  have  the  same 
character  of  authi-Mticity  as  the  others. 

LfX'.AL  TIMK  OK  MAKrXG 

To  flic  contrary  of  what  you  might  exi)eet,  almost  ail  (b'cds  may  l)e 
legally  cxecute<l  on  Sundays  and  Holidays,  and  if  pass/d  on  those  days  must  be 
so  dated. 

The  object  of  this  is  fo  allow  the  ""habitants"  in  the  country  parts  to 
transact  their  business  when  coming  to  church,  near  which  the  Notary  gener- 
ally has  his  office,  thus  saving  them  long  drives  over  roads,  wnich  in  most 
parts,  are  at  times  almost  impassable.  Court  House  Jiu.siness  and  deeds  of  a 
disputable  (contcnsicuse )  luiture.  cannot  however  be  legally  passe<l  on  Sun- 
days or  Holidays. 

WILLS 

To  a  non  resident  of  the  Province  of  (Quebec,  the  most  striking  deed 
which  a  Notary  can  nuike,  is  doubtless  the  authentic  will.  It  is  maile  o\it  in 
the  presence  of  two  Notaries,  or  one  Notary  and  two  witnesses,  it  must  be  read 
aloud  to  the  Testator  by  one  of  the  Notaries  in  the  presence  of  the  other,  or 
the  witnesses  as  the  case  may  be,  and  after  being  signed  by  all  is  received  as  an 
authentic  deed,  and  after  the  Testator's  death,  no  pi-obate  or  otiier  formality  is 
required — certified  copies  being  all  that  is  necessary,  or  can  be  asked  for.  To 
any  one  who  has  ex|)erieneed  the  didays  and  expense  of  the  Probate  Court,  the 
saving  of  both  time  and  money  is  ajiparent. 

MARRIACK  CONTKAfTS. 

The  marriatre  contract  is  also  a  survival  of  the  ancient  laws  and  cus- 
toms of  the  Countiy.  To  endeavor  to  explain  its  complications  to  .vou,  would 
be  but  to  wear  your  pafii'iu-e.  Snllicieiit  to  say  that  two  persoKs  marrying  un- 
der our  law,  and  not  sisrninsr  a  marriage  contract,  are  provided  with  one  by  the 
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law,  whether  they  like  it  or  not,  and  of  a  kind,  which,  in  these  days  of  busi- 
ness, is  considered  far  from  satisfactory.  It  is  essential  to  this  document,  that 
it  be  executed  before  marriage,  cannot  be  changed  after  marriage,  and  the 
dispositions  contained  in  it  take  precedence  over  a  will.  Its  importance,  while 
often  not  taken  sufficiently  into  consideration,  is  self  evident. 

DONATIONS. 

Another  document  which  is  in  more  favor  in  the  countrj'  parts  than  in 
the  Cities  is  the  Donation  (entre  vifs,)  it  being  customary  in  many  parts  of 
the  Province  for  the  father  of  a  family  to  divide  up  his  estate,  before  his 
death,  in  this  manner  among  his  children,  generally  on  condition  that  each  child 
helps  to  support  the  parent  by  providing  him  board,  lodging,  clothing  and  so 
forth,  even  obliging  some  of  them  to  pay  his  expenses  of  funeral  and  burial. 
This  procedure  also  provides  a  means  of  escaping  Succession  duties,  of  which 
the  country  people  seem  to  have  even  a  greater  hatred  than  the  ordinary 
mortal. 

DEED  OF  SALE. 

The  deed  which  is  most  frequently  in  use  however  is  probably  the 
deed  of  Sale,  although  it  does  not  necessarily  have  to  be  executed  in  Notarial 
form.  A  great  objection  to  its  not  being  executed  in  this  form  being  that  the 
Register  must  have  the  signature  to  it  attested,  before  he  can  register  it. 

VALIDITY  OF  TITLE. 

When  a  Notary  is  asked  to  prepare  a  deed  of  sale  he  should  be  furn- 
ished with  all  the  title  deeds  to  the  property,  as  well  as  a  certificate  from  the 
Regi-strar,  in  whose  division  the  property  is  situate,  showing  all  entries  in  his 
Register  against  the  particular  property.  The  deed  should  be  prepared  so  as 
to  show  all  sevitudes  against  tlie  property  and  other  conditions  in  former  deeds 
affecting  it,  as  well  as  giving  any  new  conditions  which  the  parties  care  to 
insert. 

RESPONSIBILITY  FOE  TITLE 

The  notary  is  only  responsible  for  drawing  up  and  executing  the  deed, 
and  has  no  responsibility  as  to  the  validity  of  the  title  to  the  property  imless 
he  has  been  expressly  asked  to  look  into  it.  It  is  generally  understood,  how- 
ever, that  he  should  do  this,  and  although  not  legally  bound  to  do  so,  a  Notary 
always  looks  into  the  title  and  advises  the  Purchaser  if  he  sees  any  reason  for 
considering  it  imperfect. 

NOTARIAL  PROTEST. 

The  service  of  Notifications,  Protests  and  the  like  are  purely  Notary's 
work  and  these  documents  when  served,  make  proof  of  their  contents  until  den- 
ied or  proved  false  by  tlie  adverse  party— their  chief  value  is  in  the  putting  in 
default  of  the  person  on  which  they  are  served. 

Ships  protests,  made  out  by  the  officers  of  a  ship  which  has  suffered 
damage,  in  order  to  establish  who  is  responsible  for  the  same;  Bank  protests 
and  others  which  are  in  use  in  the  United  States  are  all  made  out  by  the  Notary, 
and  are  authentic,  when  comjileted  with  the  retpiired  legal  formalities. 
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KSTATKS. 

'riic  wiiiiliiif,'  ii|>  of  Estates  is  a  husiiii-ss  whit-li  by  custom  is  Ifft  prao- 
tiejilly  ill  til.'  Iiiinds  1)1'  till'  Notaries,  althouf^li  tliei-c  is  nothing  essentially  No- 
tarial al)oiit  it.  .'iiiii  iiiiiiiy  Notai'ies  also  [>raetieally  make  a  liiisiiiess  of  aeting  an 
Executors  and  Triisti'cs,  ajtlioiijjli  niiicli  <»!'  this  work  is  now  being  hanileil  over 
to  the  Trust  ('oiM])aiiies. 

DIKl'ICtlLTY  OF  BRKAKINO. 

In  the  event  of  a  party  wishintr  to  have  a  Notarial  deed  si-t  aside  by 
reason  of  soniethiuf,'  false  therein,  he  can  oidy  do  so  by  takin<r  an  Aetioii  in  ln»- 
probation  (ins<M'iption  tn  faux  i  which  is  so  complex  and  costly  as  to  be  rarely 
resorted  to. 

RKNIMKKATION 

The  reiiunieration  to  which  a  Notary  is  entitled  for  his  services  is  es- 
tablished liy  a  tariff  tixed  liy  the  I'.oai-d  of  Notaries,  aiul  if  he  charges  more  than 
he  is  allowed  he  may  be  sued  in  the  ordinary  course.  There  is  also  a  tariff  of 
iiiininiuni  ehai-ge,  below  which  the  Notary  is  not  allowed  to  agree  to  work,  un- 
der penalty  of  suspension. 

I  have  endeavored  to  briefly  set  before  you  in  general  terms,  witliout 
going  too  much  into  details  and  ex<M'ptions.  tlu-  most  striking  peeidiarities  of 
this  Profession  \\lncli  is  almost  u^kno^\n  outside  of  the  Province  in  whidi  it 
flourishes. 
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RAILROAD  TRANSPORTATION  AND 

TRAFFIC. 

BY  I).  W.  LINTON. 
GENERAL  BEABINGS. 

Tlie  transportation  or  tlie  distribution  of  the  numerous  products  of 
food,  fuel,  raw  material  and  manufactured  products  is  a  matter  of  universal 
interest,  comprising  as  it  does  perhaps  30  per  cent,  of  the  cost  of  all  goods  to 
the  consumer,  practically  regulating  the  life  of  many  industries  and  growing 
in  National  importance  from  the  time  the  iirst  locomotive  was  built  in  1804 
in  London  of  5  or  6  tons  drawing  ten  or  a  dozen  light  weight  cars ;  to  the 
present  time  (a  hundred  years  of  improvement)  when  our  modern  type  of  en- 
gine of  75  tons  draws  from  50  to  100  heavy  weight  cars  and  strains  the  full 
limit  in  strength  and  safety  of  the  steel  rails. 

It  is  for  this  reason  that  States  have  been  led  to  adopt  Railroad  Com- 
missions to  regulate  the  controlling  factor  in  their  business  prosperity,  and  the 
General  Government  has  established  an  Inter-state  Commerce  Commission  with 
wide  powers,  and  that  it  is  necessary  for  large  concerns  to  watch  carefully  this 
essential  element  of  cost. 

ORGANIZATION. 

The  Directors  jilace  the  responsibility  on  the  president  who  in  turn 
appoints  Vice  Presidents  of  various  Departments  as  follows:  Legal,  Land 
Tax  &  .Claims,  Financial  antl  Accounting,  Transportation,  ilaintenance  and 
Construction,  Purchasing,  Medical  and  Traffic. 

The  Vice  President  of  each  department  is  held  strictly  accountable  for 
its  working  arrangement. 

We  are  chietiy  concerned  with  Transportation  and  Traffic.  The  Vice 
President  of  the  Transportation  Department  is  the  most  important  in  that  he 
is  practically  the  General  ilanager,  and  does  the  driving  so  to  speak.  He  ap- 
points Superintendents  of  the  diflferent  divisions — Superintendent  of  Car  Ser- 
vice, Train  jMasters,  Chief  Train  Despatchers,  Road  Masters,  Station  Agents  and 
so  on. 

The  Traffic  Department  sells  to  the  Public  transportation,  and  pays 
the  bills  of  tluit  department,  and  that  department  (Transportation)  must  keep 
wp  its  rolling  stock  with  sufficient  locomotives  and  cars  to  meet  the  de- 
mands of  the  Traffic  Department.  Tlie  trains  are  made  up  by  Chief  Des- 
patchers, the  ntimber  of  cars  to  a  train  being  determined  by  the  lunding  capa- 
city of  the  locomotive,  each  locomotive  is  classified  and  posted  in  the  office  of 
Despatchers.  So  it  all  depends  on  the  I'oad  beds,  bridges,  weight  of  steel  rails, 
and  grades,  as  to  heaviness  and  powei-  of  locomotives.  During  the  winter  sea- 
son when  tile  weather  is  very  severe  the  hauling  capacity  is  tlepreciated  from 
20  to  40  per  cent. 
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HEST  TIMK. 


Tlic  liiiilici:i(l.s  iirc  iilsd  siilijcct  til  the  1(1  Injur  law  I'lir  its  iiii'ii.  it  Vfiy 
oftiii  liiippciis  that  trains  arc  liild  ii|i  M  hours  for  rest,  thus  throwing  the  work- 
iiif^  niachiiu'ry  out  of  tccar,  ami  ciiusiMt:  drlays  in  iilacintr  rniptifs  ami  pullintr 
out  loads  at  ditl't-rcnt  .stations. 

KATK8. 

Till'  rates  for  poods  oft'ci'iMJ  for  transjiortatiori  arc  mailc  nj)  liy  tlic 
Trallic  Departments,  and  is  an  interesting;  prohlein — some  fi|tfure  on  wliat  the 
traffic  will  bear,  or  the  relation  of  one  rate  with  another  between  terminal 
points,  others  so  niueh  i)er  ton  mile,  but  owin};  to  an  Act  to  Kcfjulate  Commerce 
by  the  I'nited  States  (iovernment,  creating;  an  Interstate  Commerce  of  .seven 
membei's,  with  beadquaters  at  Washington,  I).  ('.,  just  and  reasonable  rates  are 
more  strictly  adhered  to  than  in  years  past.  All  taritT's  siiowin-jr  rates  are  sent 
to  the  Commission  for  approval  and  must  be  posted  from  'i'l  to  40  days  before 
allowing  them  to  go  into  etTuct,  if  at  all. 

CLASSIFICATION. 

All  goods  otVered  for  transjtortation  are  classified  from  A  to  Z  in  seven 
diti'erent  classification  books,  as  follows:  Oflicial,  Western,  Southern,  Illinois, 
Iowa,  Texas  and  Canadian.  A  movement  is  now  on  foot,  however,  to  provide 
a  Uniform  (^'lassification  to  a|)pl.v  all  over  the  Uniteil  States,  and  is  an  immen.se 
task,  a  Committee  of  5  nuMubers  being  appointed  for  that  ])urpose  with  iiead- 
quarters  in  Chicago. 

In  the  Official  Classification  and  tiie  ('anadiiin  Classilication  we  are 
ehicHy  interesteil. 

The  Official  is  made  up  by  a  Committee  of  14  members  representing 
all  Railroads  east  of  the  Mississi])pi  and  north  of  the  Potomac,  and  takes  in  Six 
Classes  from  A  to  Z  sub.iect  to  the  approval  of  the  Interstate  Commerce  Com- 
mission. 

The  Canadian  Classification  is  made  u\y  by  a  <'ommittee  of  7  membere. 
representing  all  roads  in  Canada,  and  takes  in  10  cla.sses  from  A  to  Z,  and  is 
subject  to  the  approval  of  the  Canadian  Railway  Commission  with  headquarters 
in  Ottawa. 

SHIPPING  Rf:CKIPTS. 

When  goods  are  otVered  for  shipment,  the  Shipi)ers  are  fui-nisbi'd  with 
blanks  in  triplicate  called  shijjping  receipts,  which  m\ist  be  carefully  tilled  in  by 
showing  plainly.  Car  Nund>er  and  Initials,  Names  of  Shippers,  to  whom 
shipped  and  Destination,  Rates  and  Routes.  Misdescription  of  property  for 
transportation  is  liable  under  the  Law  to  .severe  penalty  for  each  otTense. 

CONSULAR  INVOICES. 

If  from  points  in  Cainida  to  points  in  the  I'nited  States  in  addition  to 
shipping  receipts,  the  Shippers  will  have  to  buy  a  Consular  Invoice  for  $'2.'iO 
from  the  nearest  American  Consul,  giving  particulars  as  to  X'aluation.  amount- 
ing to  $100.00  or  more. 

Care  should  also  be  taken  to  slnnv  as  many  cars  as  po.ssibb-  uu  one  in- 
voice in  order  to  reduce  the  expense  of  Consular  Invoices.  It  will  be  perfectly 
proper  in  this  connection,  when  the  wood  is  from  same  shipper  to  same  cop- 
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signee,  to  make  out  bi-weekly  Consular  Invoices  from  i)oints  on  tlie  same  road 
in  a  direct  line,  but  the  cars  must  reach  the  Port  of  Entry  within  7  days  from 
Point  of  Shipment,  particular  pains  being  taken  to  send  Consular  Invoices 
under  cover  by  first  mail  train  to  Customs  Collector  at  which  ever  Port  of 
Entry  the  car  happens  to  travel. 

An  export  entry  blank  is  also  made  out  by  Station  Agent  for  each  car 
to  accompany  it  to  Port  of  Entry. 

When  the  Station  Agent  receives  shipping  receipts  from  shippers,  he 
signs  two,  the  original  and  duplicate  and  returns  to  shipper — the  shipping 
order  he  keeps  and  then  refers  to  his  classification  and  inserts  rates  furnished 
him  by  the  Ti-affic  Department. 

ORDERING  CARS. 

In  calling  for  cars  to  load  we  mu.st  first  place  our  order  through  the 
station  agent,  who  in  turn  calls  on  his  Chief  Despatcher,  and  on  up  to  the  Super- 
intendent of  Car  Service.  If  racks  are  required  we  must  notify  him  also  of  the 
importance  of  loading  such  cars  for  liome  station  only,  for  they  are  our  equip- 
ment, and  are  our  best  assets  in  time  of  car  famine.  Failure  to  do  this  on  the 
part  of  the  Agent  must  be  immediately  reported  by  wire  to  Traffic  Depart- 
ment at  home  office.  A  daily  report  of  cars  ordered,  received  and  loaded  should 
also  be  sent  to  home  office  on  Postal  Cards  furnislied  for  such  purpose. 

WORK  OF  TRAFFIC  MANAGER. 

It  is  now  a  recognized  fact  amongst  large  industrial  concerns  in  the 
United  States  and  Canada  that  a  traffic  department  for  the  handling  of  inward 
and  outwartl  bound  freight  and  freight  rates  is  becoming  most  indispensable. 

The  rate  of  freight  must  first  be  considered.  Under  the  Law  the  Ship- 
per himself  is  responsible  foi-  the  freight  rate  he  uses,  and  must  know  of  his  own 
knowledge  what  the  legal  rates  are.  No  dependance  can  be  placed  upon  Rail- 
road Agents  or  Representatives  for  quotations. 

The  use  by  a  Sales  i\Ianager  of  a  rate  quoted  liim  tlirough  such  sources 
that  may  be  less  than  the  published  tariff"  rate,  may  secure  the  contract  for  the 
Sales  ^Manager,  but  would  in  the  end  involve  him  in  a  loss  over  and  above  his 
profits  of  hundreds  of  dollars,  because  the  Railroads  eainiot  protect  their  quota- 
tions.— and  the  Shipper  must  pay  the  legal  higher  rate,  and  stand  the  loss,  un- 
less he  brings  civil  suit  for  actual  damages.  On  complaint  to  the  Interstate 
Commerce  Commission  at  \Yashington  the  offending  Railroad  is  fined  $250.00, 
the  fine  going  into  the  United  States  Treasury. 

The  Railroad  tariffs  are  not  so  constructed  that  everyone  can  read  and 
comprehend.  It  is  as  difficult  for  an  ordinary  business  man  to  pick  up  a  tariff' 
and  the  right  one  at  that,  and  find  the  right  rate,  as  it  is  for  an  ortlinary  busi- 
ness man  with  no  knowledge  of  the  law  to  find  in  the  law  books  the  right  solu- 
tion on  any  particular  subject. 

The  Sales  Manager  of  any  Concern  wliich  manufactures  or  buys  or 
sells  and  ships  freight  to  all  sections  of  our  own  and  to  foreign  Countries  must 
know  the  freight  rates  before  he  can  quote  prices. 

The  Purchasing  Agent  must  know  the  freight  rates  from  various  points 
of  origin  to  various  destinations  in  order  that  he  may  figure  the  cost  at  deliver- 
ing point,  and  know  whei'e  to  buy. 
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The  Ap<•olllltill^'  Dcpnrtnipnt  miiKt  ho  informofl  whether  the  freight  al- 
lowanee  on  invoices  for  materials  piirehasecl  are  correct. 

The  Invoicing  Department  iniist  know  the  rates  of  freight — if  freight 
is  allowed  or  e(iuali/e(l. 

All  this  information  should  he  ready  at  hand  and  furnished  promptly. 

The  Manaper  of  the  Traffic  Department  must  be  competent  to  handle 
the  largest  questions,  which  arc  constantly  arising  in  connection  with  Trans- 
portation ('(Tectinp  the  interest  of  his  Hinployers. 

lie  must  he  familiar  with  Railroad  methods,  keep  informed  of  contemp- 
lated changes  in  rates,  changes  in  Rules  and  Regulations,  and  in  the  cla.ssifica- 
tion  of  his  own  commodities,  and  to  move  the  inward  bound  freight  in  such  a 
way  as  to  escape  demurrage. 

COOPKRATION. 

And  now  in  conclusion  I  would  ask  my  hearers  for  their  hearty  co- 
operation in  br-inging  the  Traflic  Department  >ip  to  a  higli  state  of  cfKciency. 
By  the  fruit  of  our  labor  we  shall  be  known,  and  thus  create  abroad  our  loyalty 
to  our  Employers.  1  have  in  mind  a  parable  of  a  member  of  a  railroad  traffic 
department  walking  along  the  railroad  track,  and  discovering  a  broken  rail — 
he  stopped  and  said  "That  is  no  concern  of  mine.  It  is  the  business  of  the 
section  men."  Along  came  a  train  and  was  ditched  with  a  large  loss  of  prop- 
erty, simply  because  that  tratiHe  man  did  not  warn  the  on-coming  train,  and 
was  thus  false  to  the  interest  of  his  comi)any. 
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HORSE  MANAGEMENT. 

BY  ED.  GIBBONS. 
DESIRABLE  TYPES. 

The  Western  horse.s  -vvhieh  are  mostly  secured  for  woods  operations 
are  crosses  between  the  Xorman,  Clydesdale.  Shires  and  Percheron.  To  des- 
cribe the  exact  type  of  horse  best  adapted  for  woods  work  M-ould  be  a  ilifficult 
matter,  but  there  are  a  few  of  the  more  prominent  characteristics  which  shoidd 
be  expected  in  horses  for  this  work.  He  should  have  high  withers,  broad  loins 
and  cliest :  .short  back  above :  and  be  in  general  what  is  commonly  known  as  a 
thick,  chunky  made  horse;  and  above  all  should  liave  perfect  legs,  as  anything 
which  seriously  affects  the  legs  makes  the  horse  practically  worthless  for  a 
worker.  The  upper  arm  should  be  long  and  muscidar;  the  knee  broad,  flat  and 
bony;  shank  short,  flat  and  with  firm  sinews;  the  pastern  joint  moderately 
long,  but  not  too  much  so,  as  excess  pi'oduces  springyness;  the  hoofs  firm  and 
erect;  and  the  foot  large  and  round.  It  is  best  to  purchase  horses  for  this  pur- 
pose from  5  to  7  years  of  age,  and  they  are  seldom  of  any  value  for  woods  opera- 
tions after  tlu\v  are  15  years  old. 

RECORDING. 

As  soon  as  horses  are  purchased  for  the  Berlin  ^lills  Company  they  are 
weighed  and  a  miraber  burned  into  the  hoof.  After  this  a  card  record  is  made 
giving  number ;  ijurchase  price  ;  weight :  color ;  age ;  and  any  special  distinguish- 
ing marks.  By  means  of  this  card  a  complete  record  is  kept  of  the  horse  until 
he  is  sold  or  dies.  In  conueetiou  with  the  hoof  branding,  which  is  done  twice 
a  year  on  alternate  foi-e  feet,  it  will  be  well  to  note  that  this  must  be  performed 
cai'efully  in  order  not  to  burn  through  the  outside  .shell.  If  it  is  improperly 
done  it  is  liable  to  cause  a  crack  in  the  foot  which  will  take  a  long  time  to  grow 
out  and  may  cause  the  horse  to  go  lame. 

WORKING  CAPACITY. 

To  determine  tho  niimber  of  horses  required  for  any  specific  opera- 
tion it  is  necessary  to  have  a  general  idea  of  the  distance  to  be  covertul  daily. 
This  will,  of  cours(\  vary  with  the  ability  of  the  horse,  the  weight  of  load  to  be 
hauled,  and  condition  of  the  road  to  be  traveled.  Some  horses  can  travel  with 
a  moderate  load  over  average  roads  25  nules  a  day  for  several  days  in  succes- 
sion, but  for  horses  working  day  in  and  day  out  in  tlic  woods  18  miles  per  day 
is  considered  a  good  average. 

IDLENESS. 

The  number  of  horses  which  the  Berlin  ^lills  and  its  subsidiary  com- 
panies own  (300  or  more)  varies  greatly  from  time  to  time  according  to  the 
amount  of  logging  which  they  are  doing  themselves  and  the  amount  which 
they  let  out  to  jobbers.      The  investment  and  maintenance  expense  repre- 


!)9 

scriti'il  tliri-(Ii\  rii|uircs  I'iin'fiil  siipiTvisioii.  as  (ii  tlif  kiml  ami  fitiioHS  of 
tlir  lidisrs  |MircliMsi(|  ;  ilic  v.ivr  \\lii(!h  is  tuki'ii  ot'  tlii'iii;  ami  BH  to  kff'p- 
iiig  tliciii  at  wdik  lo  tile  IpcsI  advantafic  Witli  most  claKsi-s  of  property  idle- 
ness re|ireseiits  |jiineipally  loss  in  iiitei-est  on  tlie  investment,  l)nt  when  a  liorHo 
is  idli'  the  maintenance  charge  is  constantly  poiiig  on  and  the  interest  on  the 
investment  is  a  very  small  iti'iii  as  compared  therewith. 

SHUKINfi. 

l'>el'(iie  a  horse  is  put  to  woi'k  it  is  vei'v  itiiportani  to  see  that  he  is 
pi-opiTly  shod.  'I'hi'  siioe  shim  Id  lie  put  on  sii  that  the  Trog  is  as  near  the  (jromul 
as  jiossihle.  for  it'  a  liorse  is  kept  (in  caulks  sit  that  tin-  I'l-of;  does  not  strike  tlie 
ground  the  heels  will  turn  in  and  the  ipiarters  drop  down  and  may  cause  iiim  to 
f;o  hnne.  A  har  slnic  is  the  prcipri-  shoe  for  horses  to  wear  on  a  hard  road,  as 
there  is  a  fi-oj;  pressui-e  and  the  (piarters  will  he  kept  in  placi-.  Caulks  shouhl 
never  he  put  on  the  shoes  of  a  driving  iioi'se,  except  when  the  roads  arc  frozen 
so  that  it  is  necessary  to  liavr  them  sharpened. 

HARNESSKS. 

After  heing  properly  shod  lie  should  1)e  pi-ovidcd  with  a  well  fitting 
harness.  S|)ecial  attention  should  l)e  given  to  the  collar,  for  if  it  is  too  loose 
it  will  gall  the  siioulders  and  chafe  the  neck,  and  if  too  tight  it  will  interfere 
with  his  breathing  by  pressui-e  on  the  wind  pipe.  All  collars  shoidd  be  care- 
fully fitted  to  the  liorse  on  which  they  are  to  be  u.sed.  It  is  also  inii»ortant  to 
sec  that  the  lircicliing  is  not  (li-opi>ed  too  low,  for  in  going  down  hill  if  the  load 
pushes  hard  a  low  breecbifig  will  <lraw  the  hind  legs  together,  causing  the  liorse 
to  int(>rfere.  and  if  the  ankles  become  sore  from  interfering  he  is  liable  to  keep 
on  hitting  tlu  in.  ( )ii  driving  harnesses  it  is  important  to  sec  that  the  back  strajt 
is  of  the  proper  length,  as  there  is  a  place  on  tin-  back  of  every  horse  where  the 
saddle  should  set,  and  if  it  is  above  or  below  this  point,  owing  to  the  ,strap  be- 
ing too  long  or  too  short,  it  will  almost  always  cause  a  sore  back. 

VKNTILATIOX  OF  STABLES. 

It  is  very  iiiipoitant  that  luu-ses  he  well  stabled  if  thi'y  are  to  be  kept 
in  good  working  condition.  The  conditions  in  town  stables  are  as  a  rule  fairly 
satisfactory  in  this  regard,  but  in  woods  hovels  we  sehbuii  find  sutlicient  ventila- 
tion or  enough  room  allowed.  Thesi'  hovels  shold  be  ventilated  on  each  end 
and  in  the  middle,  being  cartd'ul  to  have  same  sutlieiently  high  up  so  that  it 
will  not  blow  directly  onto  the  horses.  Horses  coming  into  a  poorly  ventilated 
hovel  after  a  (la>  s  work  all  steaming  ami  with  snow  on  them  will  wet  the  sides 
and  roof  which  forms  into  frost,  ai;d  when  fh<'\  come  in  the  next  night  this 
frost  midts  and  drops  down  onto  them,  so  that  they  might  as  widl  be  in  a  rain 
storm.  .\lso  if  a  sicdv  liorsi'  has  to  stay  in  siudi  hovels  the  temperature  may 
(diange  as  miiidi  as  40  degrees  in  half  an  hour  after  the  other  horses  go  out,  and 
these  sudden  changes  often  give  them  chills  and  h'ads  to  pneumonia. 

STALLS. 

There  siiould  be  a  ten  foot  wall  behind  the  horses,  and  each  horse. 
should  be  allowed  a  separate  stall  from  4^  o  to  5  feet  wide.  In  a  great 
many  cases  double  stalls  are  used.      These,  however,  should  never  be  al- 
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lowed,  as  -when  horses  are  feeding  they  are  liable  to  kick  the  horse  next  to  them. 
The  stalls  should  be  9  feet  long,  although  at  present  they  are  seldom  over  7 
feet  in  the  woods  hovels,  which  is  not  sufficient  to  protect  the  horses  from  be- 
ing kicked.  In  hovels  which  are  some  distance  back  in  the  woods  bedding  is 
very  little  used,  but  horses  would  do  better  with  less  feed  and  good  bedding. 

FEEDING. 

Proper  feeding  has  a  great  deal  to  do  with  a  horse's  fitn^s  for  work. 
A  horse  should  be  allowed  to  .stand  from  three-quarters  to  an  hour  after  coming 
in  before  being  grained,  and  should  never  be  watered  directlj-  after  coming  in 
when  he  is  liable  to  be  warm,  as  he  may  drink  too  much  and  bring  on  colic  or 
founder.  He  should,  however,  be  watered  sparingly  before  being  fed.  Horses  do- 
ing hard  work  in  the  woods  require  from  12  to  15  quarts  of  oats  a  day.  There  are 
some  horses  who  will  not  eat  clear  oats  and  it  is  necessary  to  mix  a  little  corn 
in  with  them,  but  not  over  a  pint  should  be  put  in  at  a  feed,  as.  although  they 
may  not  keep  quite  as  fat,  their  muscle  will  be  harder  and  there  will  be  less 
sickness  if  as  little  eoi-n  as  jiossible  is  used.  For  driving  horses  from  9  to  10 
quarts  of  oats  per  day  are  required,  depending  upon  the  horse. 

DISEASES. 

The  diseases  of  horses  are  many,  but  there  are  a  few  of  the  more  com- 
mon which  require  immediate  treatment  and  the  symptoms  and  first  aid  of 
which  should  be  commonly  known.  They  are:  (^olic.  Inflammation  of  the 
Bowels,  Congestion  of  the  Lungs,  leading  to  Pneumonia  and  Black  Water. 

COLIC. 

As  Colic  and  Inflammation  of  the  Bowels  are  sometimes  confused  in 
their  early  stages,  and  as  the  treatment  of  the  two  should  be  very  different,  it 
is  well  to  have  a  clear  understanding  of  the  differences  in  the  symptoms  of  each. 

Colic  starts  in  suddenly  and  without  any  warning.  The  pulse  is  rarely 
much  quicker  in  the  first  stages  and  during  the  intervals  of  ease.  The  legs  and 
ears  retain  their  natural  temperature,  and  there  are  intervals  of  rest  and  ease, 
and  the  strength  is  scarcely  affected. 

With  Inflammation  of  the  Bowels  the  attack  is  gradual  in  its  approach 
with  previous  indications  of  fever.  The  pvilse  is  very  much  quicker,  but  small, 
and  often  scarcely  to  be  felt.  The  legs  and  ears  are  cold,  the  belly  exceedingly 
painful  and  tender  to  the  touch,  and  pain  is  evidently  increased  by  motion. 
There  is  constant  pain  and  great  weakness,  with  cold  sweats,  and  tlie  horse  will 
constantly  keep  walking. 

For  immediate  treatment  of  Colic  if  there  is  nothing  else  at  hand  it  is 
best  to  use  cayenne  pepper  and  salaratus  mixing  about  two  ounces  of  salaratus 
and  one  ounce  of  cayenne  pepper  in  one-half  pint  of  warm  water,  to  be  given 
every  hour.  If  the  Colic  continues  a  quart  of  linseed  oil  should  be  given,  being 
carefiil  to  see  that  no  water  or  food  is  given  to  the  horse  at  this  time.  If  this 
treatment  does  not  complete  a  cure  in  ten  houi-s  a  hot  bi'an  mash  shoxdd  be 
given,  but  no  hearty  food  should  be  allowed  until  afti'r  the  horse  stops  scour- 
ing nor  any  cold  water. 

For  quick  treatment  of  Inflammation  of  the  Bowels  the  only  thing  oi)e 
can  do  where  a  Veterinary'  is  not  at  hand  is  to  use  hot  blankets,  which  shoul(^ 
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lie  used  as  I'ollows:  I'lit  two  l)limk('ts  in  it  till)  of  liot  water,  then  wrin|(  them 
"lit  as  (Ir.v  as  possililr,  iisiiij,'  a  wriiii^iiiK  iiiai'liiric  I'm-  lliis  jmrpOHc  if  one  IH  at 
liaiul.  I'lit  one  over  the  iiorsi's  iiai-k  and  one  under  tin-  belly,  holdiii);  flieiii 
ti^lit  together  and  pinniMtr  tlieiii  with  safety  pins.  Then  throw  a  hlanket  on 
the  outside  and  iidi  as  ol'ten  as  jjossibie.  This  treatment,  however,  i.s  not  ad- 
visalile  in  hovels  where  there  is  liable  to  be  iniieh  ehantre  in  teiiijierature,  aH  the 
horse  is  liable  to  have  a  chill  whieli  will  be  sure  to  cause  his  death. 

INFLAMATION  OF  UINGS. 

Iiiflaniniation  of  the  lAings  i.s  a  disease  which  although  almost  un- 
known to  the  hoi'se  in  his  wild  state,  is  one  to  which  he  is  most  liable  after 
doiiiestieation,  and  it  requires  iininediati-  and  active  treatment.  It  is  generally 
preceded  by  lr\i  r.  but  is  sometimes  suddi^n  in  its  attack.  The  pui.se  is  not  al- 
ways (|ni(d\ened  at  first,  but  is  indistinct.  The  exti-eiiiities  arc  cold;  the  linins; 
membrane  of  the  nostrils  becomes  intensely  red;  the  breathing  is  quick,  hanl 
and  seems  to  be  interrupted  by  pain.  The  boi'se  stands  stiffly  with  his  legs  far 
a|)art,  so  as  t()  distend  bis  idlest  to  the  utmost,  and  is  unwilling'  to  move  or  lie 
down. 

For  treatment  of  Intlammatioii  of  the  Lungs  the  hair  .should  be  clipped 
off  behind  the  forwai'd  legs  on  the  first  four  ribs  widl  down  under  the  body 
and  a  mustard  paste  put  on,  using  cold  water  in  mi.xiiig  the  mustard.  Hub 
the  mustard  well  into  the  skin,  draw  a  newspaper  closely  over  it  and  blanket 
the  horse,  drawing  a  surcingle  tight  over  the  poultice.  He  will  be  distressed 
for  the  first  hour,  breath  heavily  and  will  thrash  around  considerably.  In  aix 
hours  wash  the  mustard  oflF  with  hot  water  and  grease  the  lungs  with  lard  or 
any  other  grease  at  hand.  (Juinine  and  Fever  Drops  should  also  be  used.  One- 
half  ounce  of  C^uinine  which  has  been  cut  with  alcohol  or  spirits  of  nitre  and 
mixed  in  one-half  pint  of  cold  water  to  be  given  twice  a  day.  One  dram  of 
fever  drops  as  used  by  the  Berlin  Mills  Company  .should  be  given  on  the  tongue 
every  hour.  If  it  is  found  that  water  is  forming  on  the  lungs,  which  can  be 
noticed  by  swelling  between  the  forward  legs,  then  the  only  thing  to  do  is  to 
call  a  N'eteriiKii'v.  as  a  horse  siddom  recovers  after  this  sets  in. 

HI.Ai'K   WATER. 

Black  Water  is  brought  on  by  allowing  a  horse  to  stand  in  the  stable 
too  long  without  exercise  and  feeding  him  too  much  grain.  We  are  especially 
troubled  with  it  in  the  wootis  where  horses  arc  sometimes  kept  in  the  hovels 
for  several  days  owing  to  weather  conditions,  and  when  they  are  brought  out 
they  may  go  for  a  mile  or  so  and  then  their  hips  will  become  paralized  and 
they  will  fall  down.  At  this  stage  the  only  thing  to  do  is  to  draw  otT  their 
water  which  should  be  done  by  a  Veterinary.  If,  however,  teamsters  anil 
feeders  would  cut  down  the  amonnt  of  grain  fed  when  a  horse  has  to  stand  in 
to  one  quart  at  a  feed  and  give  them  five  minutes  exercise  a  day  they  would 
never  be  troubled  with  Black  Water. 

CAULKING. 

Ill  conneetion  with  our  woods  horses  we  have  in  the  past  had  a  great 
deal  of  trouble  through  horses  caulking  themselves  on  the  band  of  the  coronet, 
as  teamsters  and  foremen  have  not  considered  these  wounds  as  at  all  serious. 
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and  immbers  of  horses  so  wouuded  have  died  through  blood  poisoning  setting 
in.  Teamsters  are  now  however  beginning  to  realize  the  seriousness  of  such 
wounds  and  taking  greater  care  of  them,  and  not  having  their  horses  shod  with 
sharp  caulks  on  the  inside.  If  a  horse  is  so  wounded  the  remedy  is  very  simple 
and  if  carried  out  no  serious  results  will  follow.  His  foot  should  be  put  in 
a  pail  of  hot  water  in  which  some  good  antiseptic  has  been  jjlaeed  and  soaked 
for  an  hour,  after  which  a  hot  flaxseed  poultice  should  be  fastened  over  the 
wound.  With  this  treatment  in  one  or  two  days  the  horse  will  be  all  right  and 
no  bad  affects  will  follow. 

CALLING  A  VETERINARY. 

A  Veterinary  should  ahvaj's  be  called  when  a  horse  becomes  sick  and 
those  in  attendance  cannot  tell  what  is  the  trouble  with  him,  as  they  may  give 
him  medicine  which  will  do  liim  more  harm  than  good,  and  should  also  be  called 
in  case  of  pneumonia,  black  water,  typhoid  fever,  and  in  such  other  diseases  as 
are  not  easily  handled  by  the  ordinary  horseman. 

KIND  TREATMENT. 

We  sometimes  get  horses,  which,  although  they  are  sound  and  physi- 
cally able  to  do  all  the  work  required  of  them,  have  such  faults  as  a  stubborn 
and  ugly  disposition  or  are  balkers.  Such  horses  should  always  be  handled 
very  carefully  and  kindly,  and  M'ith  proper  treatment  of  this  kind  far  better 
results  are  obtained  than  where  harsh  methods  are  employed,  and  a  horse  can 
often  be  worked  out  of  such  a  fatdt.  In  this  connection  we  might  saj'  that  it 
has  always  been  a  rigid  rule  of  the  Berlin  Mills  Company  not  to  allow  any  men 
working  for  them  to  abuse  a  horse  in  any  way. 

CARE  OF  LEGS. 

As  the  proper  condition  of  the  legs  of  a  horse  are  so  essential  to  his 
efficiency  as  a  worker  it  Mill  be  well  to  note  some  points  in  connection  witli  their 
care.  The  legs  sliould  never  be  brushed  when  they  are  wet  as  the  dirt  is  liable 
to  be  rtibbed  into  the  skin.  When  the  legs  beconu'  thoroughly  dry  they  should 
be  rubbed  down  with  a  brusli  or  straw  but  never  rubbed  up  as  this  woidd  also 
work  the  dirt  into  the  skin.  A  horses  legs  should  never  be  washed  in  warm 
water  to  remove  mud  as  the  hot  water  will  crack  them  and  bring  on  scratches, 
mud  fever,  or  greased  heels.  The  hair  should  never  be  cli{)ped  off  of  a  horse's 
legs  in  the  winter  time  or  in  the  spi'ing  when  it  is  muddy  and  the  winds  are 
cold  as  the  skin  will  crack ;  tlie  hair  being  a  protection  to  tlie  skin. 

WATERING. 

When  driving  horses  on  tli«  road  they  should  be  given  watei-  every 
three  hours  if  possible  and  if  they  are  very  warm  they  should  not  be  allowed 
to  drink  over  half  a  bucket-full  at  a  time. 

LIFE  OF  HORSES. 

Practically  all  of  the  horses  which  we  use  are  purchased  in  tlie  West, 
and  the  average  life  of  such  horses  in  our  business  is  from  ten  to  twelve  years. 
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TIM  10  TO  BUY. 


These  liorses  are  |)iireliase(l  in  the  fall  at  wliidi  time  they  euii  he  hoii(;ht 
rrciiii  tell  lo  (il'teeii  dollai's  per  head  eheajjer  than  in  the  spring,  as  the  raisers  do 

not  \\:inl  to  i:n-i>  thcni  tliroii^rh  tlic  winti'l'. 

siili'l'lNC. 

In  l)n,ving  hoi'ses  in  ear-load  lots  from  the  West  the  best  way  to  ship 
thcMi  is  liy  express.  In  shipping  horses  by  freight  there  is  great  risk  of  damage 
to  Ihriii  liy  liiiiising  throiigli  rough  handling  of  freiglit  trains  and  al.so  a  good 
deal  of  e.xpeiise  in  unloading  them  every  '22  hours  as  refpiin-d  by  law.  Wlien 
horses  are  shipped  by  e.\pi-ess  the  law  allows  'Mi  hours  for  them  to  remain  in  the 
ear-,  so  lluit  they  can  be  shipped  rt-oiii  < 'liicago  to  Portland  or  l'.erlin  without 
unloading. 

TI.MK  TO  SKLL. 

When  the  Woods  operations  are  tinished  in  the  s[)ring  we  eull  out 
s\ieli  liorsi's  as  we  wish  to  dispose  of  and  tliese  are  usually  shipped  to  Portlaii<l 
and  sokl  at  private  sale,  whieh  method  we  find  is  more  satisfactory  and  yields 
better  results  than  by  auction. 

fASTlUlO. 

Aftri-  culling  out  tiiesc  horses  the  remainder  are  put  out  to  pasture 
which  can  usually  be  done  fr-oni  the  12th  to  the  lUth  of  May.  While  in  tlie 
pasture  we  ha\'e  their  front  feet  shod,  as  in  our  rocky  pastures  if  a  horse  is  not 
shod  he  will  \\rai-  otV  his  feet  almost  to  the  quick  and  when  taken  up  in  the  fall 
their  feet  will  be  very  small  and  there  will  not  be  shell  enough  to  hohl  the 
shoes  on  properly.  We  visit  our  horses  in  the  pasture  twice  a  week,  to  see  if 
tlicv  ai'e  all  ri'dit   and  lhc\-  ai-i'  counted  at   each  visit. 
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BARK  AND  ITS  USES. 

BY  J.  A.  TAYLOR. 

Hemlock  Bark. 

Hemlock  bark  is  used  for  tanning  purposes.  It  has  as  we  know  a  very 
rough  exterior,  and  contains  from  8  to  10  per  cent,  of  tanning,  while  the  ex- 
tract, the  form  in  which  it  is  exported,  contains  from  20  to  30  per  cent,  of  tan- 
ning. Measured  by  value,  bark  now  represents  40  per  cent,  of  the  vegetable 
tanning  used  in  the  country,  but  there  are  few  tanneries  dependent  upon  it, 
as  the  liquid  extract  has  displaced  it  almost  entirely. 

The  Extract,  as  supplied  in  the  market,  is  a  concentrated  preparation 
that  saves  freight.  The  bark  is  ground  and  placed  in  wooden  vats,  where  it  is 
steeped  in  the  water  iintil  the  tanning  acids  are  removed.  The  resulting  liquor 
is  then  evaporated  in  a  vacuum  apparatus  at  180  degrees  Fahrenheit,  until  it 
is  reduced  to  a  heavy  dark  colored  fluid  weighing  10  pounds  to  the  gallon. 

The  Extract  is  shipped  in  barrels  of  500  pounds  each. 

The  plant  for  making  the  Extract  is  expensive,  and  in  the  case  of 
small  growers  a  share  in  a  cooperative  plant  is  the  solution  of  the  problem. 

PEELING. 

In  peeling  Hemlock  Bark,  in  order  to  make  it  valuable,  great  care 
should  be  taken  to  remove  the  bark  in  such  a  manner  that  it  can  be  di'ied  in 
pieces  as  large  as  possible. 

The  peeling  extends  from  May  to  August ;  but  the  tree  peels  easiest 
from  June  to  the  middle  of  July.  The  peeling  erew  consists  of  three  men ;  a 
chopper,  preparer  and  barker.  The  chopper,  or  feller,  cuts  down  the  trees. 
The  preparer  or  fitter,  trims  off  the  branches  and  rings  the  bark  at  intervals  of 
four  feet  and  slits  each  section  lengthwise,  while  the  sjjudder,  or  bai-k"er,  peels 
off  the  bark  with  a  flattened  bar,  and  spreads  it  on  the  ground  with  the  inner 
side  up. 

PILING. 

After  the  bark  has  dried  in  the  sun  from  five  to  ten  days.  It  is  piled  ex- 
terior side  uppermost  to  complete  the  seasoning  process,  which  altogether  oc- 
cupies from  two  to  three  months. 

Bark  that  has  not  been  carefully  dried,  is  called  "roll  bark,"  and  is 
less  valuable. 

SAVING  IN  FREIGHT. 

Hemlock  produces  on  an  average,  one  third  of  a  cord  of  bark  for  every 
cord  of  wood  peeled.  A  saving  in  freight  is  effected  by  its  removal.  A  cord 
of  green  rough  Hemlock  wood  weighs  6000  pounds,  and  a  cord  of  dry  rough 
Hemlock  wood  weighs  4000  pounds,  while  a  cord  of  peeled  dry  Hemlock  wood 
Aveighs  from  3400  to  3800. 
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Spruce  and  Fir  Bark. 
'1'Ik'  l)ark  of  the  Balsam  Fir  and  Spnice,  is  a  smooth  soft  bark,  very 

easily  I Ii'il  (liiririj;  tlif  pi'i'liiif;  sciison  in  thf  woods,  and  lias  no  value. 

Spriici'  iiiiil  l'"ir  iPi'odiicc  on  an  aviTaye,  onc-i-ighth  of  a  cord  of  bark  for 
(■viM'>-  roiil  lit'  wood.  'I'lic  |ii-oc'(ss  of  pcrliiig  grt'cii  Spruce  and  Fir,  and  allowing 
it  to  dry.  iliiiiiiiisliis  tlii'  weif^lit  of  the  wood  W  to  40  per  cent. 

SAVING  IN  FKEIGHT. 

The  amount  of  moisture  in  a  cord  of  spruce  and  fir  will  vary,  but 
ordinarily  carries  from  M)  to  50  per  cent,  and  a  cord  of  peeled  wood  will  vary 
correspondinf,'ly  in  wci{;ht  from  ahout  IWOO  to  4400  pountls.  The  difference 
<liie  to  moisture  may  add  to  the  freight  as  much  as  "2.')  per  cent,  per  cord  to  the 
cost  at  the  mill. 

.\  great  ileal  depends,  as  to  the  weight  of  the  wood,  on  the  country 
in  which  it  has  been  {)eeled;  whether  it  be  on  a  high  sunny  slope,  or  a  low 
shaded  swampy  country. 

INSECTS  IN   HARK. 

The  bark  of  the  Fir  and  Spruce  being  soft,  makes  it  very  susceptible 
to  insects,  and  these  two  species  of  trees  are  the  most  common  field  for  these 
pests.  One  seldom  sees  a  dead  hemlock  that  has  been  killed  by  the  bark  bor- 
ing beetle.  This  is  due  to  the  fact  that  it  contains  such  a  large  amount  of 
acid. 

We  tiiid  that  these  hark  boring  beetles,  are  the  most  destructive  in- 
sects of  the  North  American  Forests;  but  they  are  at  the  same  time  among  the 
easiest  to  control.  (Ine  should  give  prompt  attention  to  a  destructive  outbreak, 
as  indicated  by  an  abnormal  percentage  of  yellow  or  red  topped  trees,  and  es- 
pecially when  such  trees  occur  in  groups  of  ten  or  more.  In  the  event  of  an 
invasion  of  these  pests,  it  is  well  to  utilize  the  infested  timber  during  the  period 
in  which  the  broods  of  the  destructive  beetles  are  in  the  immature  stages,  or 
fell  the  infested  trees  and  remove  the  bark  from  the  trunk,  and  burn  the  bark 
if  necessary.  If  the  broods  develop  to  adults  in  the  outer  bark  it  must  be 
burned,  if  they  develop  in  the  inner,  burning  is  not  necessary,  or  immerse  the 
unbarked  logs  in  water  where  the  bark  will  remain  long  enough  to  kill  the  in- 
sects. 

HAND  PEELING. 

There  is  no  nu'thod  by  which  bark  can  be  removed  with  the  same  low 
cost  and  etTiciency  as  is  obtaineii  by  hand  peeling  or  spudding  so-called  during 
the  peeling  season.  May  to  August,  in  the  woods;  but  the  big  paper  mills  tind 
it  difficult  to  obtain  a  sufficient  supply  of  peeled  wood,  and  therefore  resort  to 
otliei'  nu'uns  of  peeling  rough  wood  at  the  mill. 

The  most  common  of  these,  is  the  hand  Barker  or  Rosser.  A  disc, 
whii  h  has  three  knifes,  revolves,  and  the  wood  is  held  against  the  knives  in  such 
a  way  as  to  remove  the  bark.  This  method  of  peeling  has  been  found  expensive 
anil  wasteful  as  from  10  to  '21  per  cent  of  good  wood  is  removed  together  with 
the  bark. 
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EEVOLVING  DRUMS. 

These  (Irnins  ai-t-  barreled  shaped  ami  revolve  horizontally  on  hollow 
axes  in  their  euds  through  which  a  stream  of  water  continually  flows.  They  have 
a  capacity  of  3  cords,  and  revolve  10  revolutions  a  miuute,  are  filled  through  a 
trap  door  in  their  sides  from  a  bin  of  2  foot  wood  above  and  discharge  through 
tripping  this  door  into  a  V  shaped  trough  below,  bttt  in  order  to  get  good 
results  the  drums  should  be  filled  to  a  little  over  half  of  their  capacity ;  the  rea- 
son for  this  is  that  the  wood  has  more  space  to  fall  and  gives  the  water,  which 
circulates  through,  a  better  chance  to  wash  out  the  bark  as  it  becomes  separated 
from  the  wood. 

It  has  been  found  that  these  drums  are  not  practical  for  peeling  green, 
rough  wood  for  the  Sulphite  Mills,  as  it  takes  about  3  hours  to  peel  ly^  cords 
of  wood,  anil  even  after  running  them  3  hours  a  considerable  amount  of  bark 
is  left  on  the  wood,  especially  the  inner  bark  which  is  very  hard  to  detect. 

These  drums,  when  wood  can  be  left  in  the  water  from  the  time  of  the 
drive  in  the  spring,  until  July  or  August,  or  some  method  of  cooking  used  to 
soften  the  bark,  are  in  my  estimation,  the  best  barkers  tliat  have  been  produced, 
as  there  is  no  loss  of  wood,  and  the  expense  of  operating,  about  25  per  cent,  of 
the  cost  of  the  hand  rossing  process.  There  is  one  objection  to  this  method  of 
barking  wood,  and  that  is  due  to  the  fact  that  wood  tumbling  inside  of  the 
Drums  gets  bruised  on  the  ends,  and  collects  more  or  less  small  particles  of 
bark  which  is  very  injurious  to  the  paper,  especially  during  the  winter  season. 

Log  Rossers  have  been  experimeuted  with  extensively,  but  are  only 
useful  on  short  regular  sticks. 

Spruce  bark  averages  12  per  cent,  of  volume  of  the  tree. 

Fir  bark  averages  11  per  cent,  of  the  volume  of  the  tree. 

Hemlock  bark  averages  30  per  cent,  of  the  volunu>  of  the  tree  saw 
log  size. 

Poplar  bark  averages  14  per  cent,  of  the  volume  of  the  tree. 
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MECHANICAL  ACCESSORIES  TO 
LOGGING  AND  DRIVING. 

in    A.   K.   UOWKM,. 
TIIK  I.()(i(;iX(;  IfAII.KOAl). 

It  is  liist  nrccssMiy  to  iiuikc  ;i  |>r(liiriitiiiry  siwvcy  of  tin-  course  to  b<! 
taken  in  ordrr  to  hiy  tlic  i-oad  out  alon;;  the  easiest  tfrades  and  with  the  tlate.st 
curves  possible.  This  work  neeessiliites  j)nttin(;  in  the  tiehl  a  surveying  crew 
composed  of  one  transit  and  livel  man.  one  rodiiian,  two  axe  nn-n  and  a  cook; 
the  wafjes  and  expenses  of  which  would  he  atiouf  ."rli")  a  day.  and  under  ordiii- 
ai'v  conditions  they  shouhl  lie  aide  to  loi-ate  and  stake  out  about  one  mile  per 
Week.  The  Mictliod  which  is  used  in  stakintr  out  a  i-ailroa<l,  is  as  follows:  A 
line  of  center  stakes  are  placed  evci'v  one  hundred  feet  on  whi<di  cuts,  tills  anil 
elevations  are  rnarki'd,  also  stakes  at  curves  marked  Point  Curve  and  Point 
Tangent,  anil  two  other  lines  of  stakes  placed  ouc  on  each  side  of  the  center 
stakes,  giving  the  width  of  the  right-of-way,  whi(di  on  a  logging  road  is  usually 
about  foi'ty  feet,  although  pertnanent  I'oads  are  from  TJO  to  :5()l)  feet  wiiie. 

Aftci'  cutting  the  right-of-way  as  indicated  I  y  the  outside  lines  of 
stakes,  the  next  work  to  be  done  is  the  excavating,  filling,  laying  of  the  track 
and  grading.  There  is  a  wide  range  to  the  cost  of  d.^ing  this  work,  based  on 
till'  nature  of  the  country  where  it  is  to  be  performed  and  its  accessibility,  but 
We  have  found  that  it  has  cost  from  $"jr)()()  to  sfiHOOO  per  mile. 

To  the  cost  of  the  preliminary  and  construction  work  above  will  have 
to  he  added  the  following  costs  for  material  to  be  used  before  the  road  is  ready 
for  the  rolling  stock:  Ties  about  .tlOOO  per  mile:  rails  $:i()()0  for  60  pounil ; 
spikes  :i:100;  .joint  .straps  $20t) :  making  the  estimated  costs  \h-v  mile  as  follows: 

Surveying    $    150.00 

Excavating,  tilling,  laying  ti'aek  and 

grading L',."')00.(H)  to  $S.000.00 

Jlaterial   :{.900.()0 

( »r  a  total  of !|i6,r)r>0,00  to  $12,050.00 

per  mile  foi-  the  complete  construction  of  s)ndi  a  logging  railroad,  ready  for  the 
rolling  sto(d\,  whiidi  shouhl  cost  about  as  follows: 

Locoiiiotiv.'    .^S.OOO.OO 

Xecessai'y  log  hunks  for  two  trips  on  a  logging  rail- 
road of  say  apj)roximattdy  10  miles  where  the 
grades  are  4  per  cent,  or  less,  which  would  re- 

(|uire  15  sets 5.250.00 

1  wing  plow,  and  one  tlange  plow 2.500.00 

Kngine  Ilo\isi' ;K)0.1M.) 

Storehouse (iOO.OO 

Ilaiul  car   ,')0.00 

Track  tools,  repair  parts,  etc 1.000.00 

Or  a  total  for  equipment  of $17,700.0<) 
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To  operate  such  a  road  will  require  a  train  crew  of  5  men  and  a  track 
crew  of  3  men,  about  400  gallons  of  oil  per  day  for  tlie  locomotive  making'  two 
round  trips,  at' a  total  daily  expense  of  about  $60. 

If  coal  is  used  in  place  of  oil  the  cost  of  operating  per  day  would  be 
from  $5.00  to  $10.00  less  than  where  oil  is  used,  depending  upon  the  marlcet 
variations  in  price  between  the  two  fuels;  and  if  wood  is  used  the  cost  would 
be  from  $5.00  to  $8.00  per  day  greater  than  with  oil. 

The  above  equipment  should  be  able  on  an  average  haul  of  6  miles  and 
on  an  average  grade  of  3  per  cent  to  make  two  round  trips  per  day  of  12  loads 
each,  or  24  bunks,  each  load  having  3500  ft.  of  soft  wood,  or  a  total  of  42,000 
ft.  per  train  load,  or  84,C00  it.  per  day's  run.  On  this  basis  the  cost  of  haulirp 
would  be  between  4  and  5  cents  per  ton  mile  hauled. 

On  a  logging  railroad  equipped  with  special  engine  curves  up  to  40 
degrees  are  practical,  although  it  makes  the  operation  of  the  road  much  easie.- 
and  more  economical  if  the  curves  are  kept  down  as  flat  as  possible. 

Logging  railroads  are  sometimes  constructed  with  narrow  gauge 
tracks,  but  it  has  been  found  tiiat  the  standard  gauge  track  is  the  most  success- 
ful, as  the  increased  width  gives  the  cars  much  greater  stability  and  increases 
the  amount  of  timber  which  can  be  carried  on  them.  The  fact  also  that  the 
rolling  stock  is  interchangeable  witli  the  regular  public  railroads  makes  it  pos- 
sible to  dispose  of  it  to  better  advantage. 

DRIVING  BOATS. 

In  connection  with  the  driving  of  logs  tow  boats  are  the  principal 
mechanical  accessory  used  in  the  lakes.  Of  these  there  are  two  general  classes, 
namely,  side  wheelers  and  screw  propellers.  It  is  found  that  side  wheelers  are 
the  most  practical  kind  to  use  for  this  purpose,  owing  to  the  fact  that  it  is 
necessary  to  build  such  a  boat  as  shallow  as  possible  in  order  that  it  may  be  run 
in  close  to  the  banks,  where  a  screw  propeller  would  be  in  danger  of  breaking. 

These  boats  may  be  fitted  up  for  handling  logs  in  two  ways,  that  is, 
direct  towing,  and  towing  by  means  of  winding  drums  while  the  boat  is  an- 
chored. We  have  in  use  in  the  lakes  two  direct  toM-iug  boats  and  two  with 
winding  drums  and  large  anchors.  The  winding  dr>im  boats  have  great  advant- 
age over  the  direct  towing  boats  in  that  they  can  be  successfully  used  in  head 
winds.  These  boats  are  equipped  with  a  1500  to  2000  pound  anchor,  a  1  inch 
wire  cable  attached  to  the  anchor,  and  a  IV2  inch  rope  1600  to  2000  ft.  in  length, 
which  is  hitched  to  the  boom,  and  with  one  winding  the  boom  can  be  pulled  up 
from  1500  to  1900  feet.  These  boats  will  handle  booms  containing  anywhere 
from  one  to  four  million  feet  of  logs,  but  it  is  found  most  practical  to  handle 
about  11/2  million  feet.  For  one  million  feet  of  logs  approximately  57  boom 
sticks  30  feet  long  are  required  together  with  chains ;  for  two  million  81 ;  for 
3  million  98  ;  and  for  four  million  114.  These  figures  will  vary  according  to  the 
size  of  the  timber  contained  in  the  boom.  One  million  feet  of  timber  will  covei 
from  51/2  to  IIV^  acres  of  water.  It  is  found  advisable  where  4  foot  wood  is  to  be 
towed  in  a  boom  to  mix  in  some  8  foot  or  longer  logs,  as  these  will  cause  the 
short  wood  to  jam  up  and  prevent  them  from  jumping  tiic  boom.  Where  four 
foot  wood  alone  is  to  be  held  in  a  boom  it  can  be  safely  done  if  a  four  stick  boom 
is  used. 
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Oiw  of  tlif  stcaiiici-s  liiis  ticiii  (itt.il  up  with  a  s|)f(;ial  lif^htini?  p'aiit 
liaviiij;  a  l:{  inch  liiuli  jiowcri'd  scarcli  li>;lit,  whicli  iiiak)-R  it  poNMible  to  tow, 
hiti'h  and  land  lof^s  as  widl  at  i\'ni\\\  as  in  tlif  day. 

Till'  ccst  of  towin",'  l)y  tin-  use  of  windinjr  di'Uiri  hoats  is  Ichs  than  with 
direct  towing'  iioats  owinir  to  the  fact  lliat  tilt-  tow  hoat  has  to  be  nuich  liii,-hcf 
powered  in  proportion  to  tlie  iojfs  towed,  and  therefor  uses  about  one-tliird 
more  fuel,  and  also  loses  much  time  when  the  wind  is  blowing  too  strong  for 
its  sueeessful  operation. 

lIK.Mi  WOKKS. 

Previous  to  the  use  of  tow  hoats  this  work  was  done  by  means  of  head- 
works,  whieli  are  still  in  use  to  (piite  an  extent.  These  headworks  are  eon- 
strueted  by  building;  a  raft  of  lof;s  16  to  IH  feet  wide  and  :{()  to  40  feet  long, 
which  are  held  togther  by  cross  ties  roi)etl  and  pinned  with  l'/^  '"f^  pins.  Tn 
the  middle  of  the  center  log,  which  is  the  largest  of  the  raft,  a  mortise  is  eiit 
41/2  to  5  inches  wide  by  14  inches  long  and  about  10  inches  deej).  Iiitc  tills 
mortise  is  fitted  a  hardwood  spindle  about  i)  to  6  feet  high,  6  inches  in  diameter 
at  the  bottom  and  f)  inches  at  the  to])  with  a  key  wedge,  and  on  this  spindle  is 
fitted  a  capstan  head,  which  varies  in  size  from  Ifi  to  20  inelies  in  diameter,  and 
is  about  5  feet  long.  At  the  bottom  of  this  ca[)stan  head  there  are  inserted 
about  12  pins  \\i>  long  in  order  to  keep  the  rope  from  falling  off  of  the  head. 
Eight  inches  from  the  top  of  the  head  12  holes  are  cut  2i/>  to  4  inches  to  receivi* 
12  levers  (i  feet  long.  On  the  other  end  of  tlie  raft  an  anchor  is  placed  weigh- 
ing from  10;')  to  200  pounds,  and  on  this  anchor  is  made  fast  a  coil  of  l'.j  inch 
rope.  This  anchor  is  taken  in  the  stern  of  a  bateau  witli  a  boat's  crew  of  6 
iiU'U  and  anotiier  boat  and  crew  ahead  to  lielp  in  jiulling  it  out.  The  .-inclior 
is  roweii  out  the  length  of  the  line,  which  is  generally  1200  feet,  where  it  is 
drop[)ed,  and  th(>  crews  return  to  the  raft  to  wind  up  to  the  anchor;  this  ipi-ra- 
tion  being  repeated  until  the  logs  reach  their  destination. 

It  should  be  sjn'cially  noted  in  regard  to  capstan  heads  and  spindles 
that  they  should  invariably  be  ma(h'  of  a  standard  size,  so  that  they  will  fit 
wherever  sent,  as  it  has  often  been  the  cause  of  much  delay  and  expense  where 
sizes  have  been  uuide  which  are  not  intercliangeable. 

I,Or,  SLUICES. 

An  intiTesting  construction  in  connection  with  driving  operations  is 
tlie  coveyance  of  logs  long  distances  through  the  woods  by  means  of  a  log  sluice. 
Tliis  sluice  is  \'  shajted  and  about  4  feet  deep.  l)eing  al)out  1  foot  wide  on  the 
bottom  and  "1  feet  on  top.  and  built  of  ■'{  inch  matched  s|)ruce  plank.  One  mil- 
lion feet  of  lotrs  can  lie  put  through  a  mile  sluice  of  this  kind  easily  in  a  day. 

A  log  sluice  below  or  above  the  gates  of  a  clam  is  also  of  mucli  service 
HI  consei'ving  storage  water,  operating  on  a  hinge  or  rollers  to  raise  or  lower 
according  to  the  height  of  the  water.  From  one  to  two  million  feet  a  day  can 
be  turned  throu<'h  such  a  sluice  according  to  si/.e. 
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PURCHASING. 

BY  W.  H.  HOFFSES. 

It  is  best  to  liave  all  purchases  made  in  as  regular  and  systematic  a 
way  as  is  consistent  under  the  conditions  governing  the  purchase.  Healthy 
competition  should  be  brought  into  play  at  all  times  -when  practical ;  uoue  to  be 
favored  with  orders  for  personal  friendship's  sake;  and  all  prospective  sellers 
to  be  treated  in  an  open,  courteous,  straight-forward  and  frank  manner. 

With  the  buyer  supplied  with  proper  data  and  information  as  regards 
the  quantity  and  quality  of  the  article  wanted  and  probable  date  same  is  re- 
quired, it  is  an  easy  matter  to  make  the  purchase  for  any  company  which  lias 
financial  strength  and  general  business  reputation. 

METHODS  OF  BUYING. 

Methods  in  buying  is  where  bu.vers  differ.  Jlany  think  that  if  any- 
thing is  wanted  the  greater  mnnber  of  prospective  sellers  so  being  advised,  the 
lower  they  Avill  be  able  to  secure  their  requirenunits  and  on  this  basis  they  eon- 
duct  their  jiurchasing. 

Generally  we  believe  it  best  to  select  a  few  of  the  most  reliable  dealers 
in  the  liue  of  goods  wanted  and  after  the  matter  has  been  put  to  each,  place 
order  with  the  one  giving  us  the  most  satisfactory  proposition. 

When  the  cpiantity  wanted  is  considerable  as  compared  with  the 
available  supply  the  least  said  concerning  a  prospective  purcliase  the  better. 
You  can  readily  see  that  with  conditions  of  this  sort,  unless  careTuU.v  handled, 
the  market  [irice  would  be  jierceptibly  distui-hi-d  to  the  disati vantage  of  the 
buyer. 

Buy  of  reputable  i^eople.  Place  orders  not  with  tlie  idea  that  you  are 
doing  it  to  please  or  favor  a  friend,  or  that  you  are  entitled  to  any  thanks  for 
so  doing,  but  with  the  idea  that  you  have  ])i'i'fcrmed  an  act  principally  for  the 
benefit  of  your  concern,  tru.sting  of  coui-se  the  business  is  of  such  value  to  the 
seller  that  he  or  they  will  promptly  make  delivery  of  the  goods  as  arranged. 

Efficiency  in  buying  is  contingent  on  the  degree  of  co-operation  be- 
tween individuals  and  departments  interested  in  the  buying  problem  of  the 
company  represented. 

STOREHOUSES. 

A  few  things  to  be  considered  in  connection  with  buying  and  nuiin- 
taining  well  balanced  stocks  in  the  stoi-ehouses  and  sujiply  depots  ai'e  : 

First — A  well  informed  and  responsible  man  in  charge  of  Storehouses. 

Second — ('o-oi)eration  between  such  a  man  and  the  i)ureiiasing  agent. 

Third — Inventories  reported  systematically  and  frequently. 

Fourth — Purchase  records  of  such  a  character  and  form  as  would  be 
of  value  for  future  reference  within  a  reasonable  cost  for  expense  of  maintain^ 
ing  same. 
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COOPERATION. 

'I'liis  wiird  is  miicli  used,  liiit  not  always  fully  iimli-rstdOfl  <»r  correctly 
iiitcr|ii(ti(l.  It  iiiciiiis  cllicii-iicy  and  consideration  of  the  licst  (?'">''  ^"^  ''"- 
(•onri'i-ri  f;illici-  than  prrsonal  tVclin(,'.  W.'  slionl<i  all  co-oporntc  to  the  host 
of  our  midii-standint;.  'flu  re  arc  no  conditions  tliat  justify  any  di.src(»ar<l  of 
it.  It  not  only  applies  to  linyini:.  lint  as  1  have  sidd  hcfoi'c,  ap|)lieH  to  every 
MMi\c  made  li.\  an.\  and  all  rinploNces  in  every  department  and  nncjer  all  con- 
(lit  ions. 

INVKNTORIKS. 

The  value  of  the  supjdies  accumulated  in  the  storeliouses  and  supply 
depots  usually  atrfrref;ate  a  larf;e  sum  of  money.  Even  with  ^rcat  care  anil  cloSt" 
attention  1).\  the  persons  in  ehaifre  id'  storehouses  there  are  hound  to  he  losses 
and  shrird\af;es. 

It  is  •renerally  calculated  to  he  fjood  policy  to  huy  shoi-t  rather  than 
lonj;  so  as  to  he  aide  to  clean  up  at  cei-taiii  periods,  if  possible. 

The  ai-;;uments  in  connection  with  small  inventories  are  all  one  way. 
The  savinjr  in  interest  on  the  investment,  the  loss  hy  deterioration,  the  chances 
of  loss  01-  damatre  hy  lire  or  hnijrlaiy  or  water,  damage  by  rats,  etc.,  many 
times  otT'set  any  possihle  ^'ain  that  could  he  chanced  hy  hnyiiif;  on  a  low  market 
and  cMi'r.\inf^  a  lieavy  stock  over  from  one  season  to  anothei-  with  the  idea  in 
view  that  the  suliscipnMit  sisison  Wduld  tind  hijrher  prices  ju'evailinp. 

HKCOK'KS  OK   I'lHl'lIASES. 

Pui-cha.se  records  can  he  kept  in  a  i'onileiis;'il  form  at  comparatively 
little  expense  and  trouhle,  or  they  can  he  kept  in  an  extended  and  more  com- 
plete form  which  unmans  extra  expense  and  cai-e.  (ien;M-ally  si)caking  it  is  of 
small  value  to  cari'y  extended  and  complete  purchase  records  of  a  purchase. 
After  the  hill  has  been  che(d<ed  on  the  pui-chase  order  and  left  the  purchasing 
departnn  III  the  purchase  is  iii-aeticall\  dead.  Kaidi  purchase  is  a  proposition  by 
itstdf.  In  many  instances  a  pui'cliasc  today  is  a  du|>lieate  of  yesterday  if 
pi'icc  has  not  chaiifred  in  the  meantime. 

Systematic  and  eoiiiplcte  lecords  of  purchases  arc  helpfid  to  a  begin- 
ner in  huyinir.  After  a  few  years  it  is  of  little  value.  There  is  a  limit  to  the 
expense  which  should  he  put  into  such  riuitters. 
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FUNDS  AND  BANKING. 

BY  L.  G.  GURNETT. 
ESTIMATES. 
To  thp  financial  department  comes  the  duty  of  providing  for  paying 
out  the  money,  which  is  needed  in  the  business.  This  department  needs  to  be 
prepared  with  a  fairly  accurate  estimate  of  the  cash  requirements  and  when 
they  are  needed.  It  is  not  my  intention  to  speak  of  the  constantly  varying 
conditions  of  the  money  market,  nor  the  factors  which  enter  into  the  cost  of 
money  or  its  constantly  changing  supply,  but  merely  to  impress  upon  you  the 
importance  of  anticipating  cash  needs.  The  estimate  which  comes  to  the  fin- 
ancial department  is  made  upon  a  basis  of  the  amount  of  wood  needed  in  our 
business  at  the  market  price.  This  wood  comes  from  many  different  points, 
and  numerous  operations,  of  which  you  are  in  charge.  The  cash  requirements 
of  one  operation  may  be  very  different  from  another,  though  the  amount  of 
wood  produced  is  the  same.  It  is  necessary,  therefore,  for  the  head  office  of  the 
woods  department  to  gather  together  the  different  estimates  from  each  opera- 
tion and  summarize  them,  the  result  coming  to  the  financial  department,  whose 
duty  it  is  to  plan  and  arrange  for  the  funds  needed  in  order  that  obligations 
can  be  promptly  met.  To  have  the  final  estimate  fairly  accurate,  after  you  have 
learned  the  amount  of  wood  you  are  to  secure  during  a  certain  period,  you 
should  plan  the  work  of  your  department  so  that  it  is  distributed  over  the 
period  to  the  best  advantage  for  economical  handling,  and  then  estimate  the 
amount  in  cash  needed  monthly. 

The  advantage  to  the  financial  department  of  complete  fairly  accurate 
and  prompt  estimates  is  very  great  and  of  valuable  assistance  to  the  company 
in  the  handling  of  its  manifold  affairs. 

BANK  ACCOUNTS. 

Many  of  you,  as  agents  of  the  company,  are  managing  bank  accounts, 
and  while  you  are  all  familiar  with  the  ordinary  process  of  drawing  a  check, 
and  aware  of  the  necessity  of  never  overdrawing  your  account,  perhaps  there 
is  a  doubt  in  your  minds  concerning  the  amount  you  should  carry  as  a  balance. 
This  amount  of  balance  is  an  important  one,  and  is  dependent  upon  the  charac- 
ter of  the  account,  and  its  activity.  In  banking  circles,  accounts  are  known 
as  "borrowing"  and  "checking"  accounts.  A  borrowing  account  means  that 
in  addition  to  all  the  privileges  of  a  checking  account,  the  depositor  is  entitled 
to  borrow  money  in  proportion  to  his  credit,  and  a  certain  amount  of  balance 
to  be  kept  in  the  account.  As  you  are  not  carrying  borrowing  accounts,  you 
are  more  interested  in  the  "cheeking"  accounts,  which  means  that  you  may 
make  deposits,  and  draw  out  the  money  by  checks,  the  bank  performing  the 
clerical  work  of  keeping  the  account.  Upon  the  activity  of  the  account,  which 
weaps  the  frequency  of  withdrawals  and  deposits  of  mone^,  the  average  amount; 


of  lialaiicc  si Id  l)c  ilittrtninrd.     Tin-  I)aiik  expects  n  Imlaiiee  in  proportion 

to  thf  hil)(>r  it  t'liriiislics  for  your  ln-nctit.  Thrn-  is  no  tixrd  rule  (^overninK 
tills  point,  lint  it  is  olivioiis  to  yon  that  a  liank  liandliiiK  «"  aeroiint  involving 
one  thousaTKl  intriis  yi-arly,  uiostlv  withdrawals,  eaeh  reqnirinj;  the  earefii! 
scrutiny  of  the  payin^r  teller  to  trnanl  atjainst  forgeries  and  raised  anioniitH,  ex- 
pects a  larfrei-  lialanee  than  an  acconnt  i-e(|nirintr  a  less  nniiilier  of  entricM,  an<i 
you  sluinid  \>r  willing'  to  pay  this  extra  cost.  .Judgment  should  be  UHod,  alwayn 
kcepiii};  in  mind  that  an  average  halance  of  $100  lirinjrs  the  bank  $f»  aimnally  in 
interest,  and  of  course  for  that  you  would  not  ask  it  to  perform  $:10  worth 
of  labor — but  would  carry  an  average  of  $r)0(),  and  some  more,  so  that  the 
bank  by  making  a  little  profit  would  api)reciate  the  account. 

R.\ISINfi  OK  ("HKCKS. 

The  subject  of  check  raising  and  means  of  prev.ntinp  sanw,  may  be 
of  interest  to  you.  altbougli  in  ten  years  no  forged  or  raised  cheek  has  come  to 
my  notice.  Of  all  tin-  thousands  of  checks  sent  out  by  our  companies,  not  one 
has  ever  been  raised  in  amount.  Of  course,  we  take  precautions  to  prevent, 
and  the  safeguard  which  has  come  to  be  recognized  as  the  best  is  the  perforating 
machine,  simply  a  stamping  machine  which  c\its  the  fiber  of  the  paper  by  a 
series  of  small  sharp  knives  into  the  words  and  letters  needed,  inking  at  the 
same  time — so  that  the  check  bears  an  unchangeable  legend  reading — "Not 
over  so  many  dollars." 

Of  the  cheeks  coming  to  us  from  cu.stomers  not  more  than  one  in  ten 
have  any  protection.  Strange  as  it  may  seem,  but  few  of  this  class  of  checks 
are  raised,  but  only  because  they  are  received  by  honest  people  and  cashed 
through  their  banks.  A  bank  is  responsible  for  los.s  through  forged  or  raised 
cheeks,  but  is  not  liable  should  a  check  be  drawn  so  carele8.sly  that  the  raising 
of  it  became  a  simple  and  easy  operation. 

We  have,  however,  had  several  experiences  with  the  camp  orders,  as 
given  by  the  Woods  Department.  The.se  orders  eireidate  as  do  bank  notes. 
anil  wi'  cash  them  upon  [iresentation.. 

The  i)revention  means  must  be  taken  at  source,  and  I  offer  as  a  sug- 
gestion the  method  employed  by  the  express  companies  in  is.suing  money  onlers. 
There  should  be  a  limit  to  the  amount  a  cam])  order  is  drawn  for.  say  $100  ami 
at  the  .side  of  the  order  should  be  printed  figures  from  5  to  100  inclosed  in 
small  stpiarcs  or  lines  and  all  the  figures  above  the  amount  the  order  is  for 
are  torn  off — showing  the  even  dollars — the  cents  are  iinimportant. 

CASH  ("ALLS. 

In  calling  for  money  for  your  operations,  it  woidd  be  well  to  state  on 
your  requisition  when  the  money  is  needed,  and  it  should  be  anticipated  a  few- 
days.  The  oflice  on  which  you  call  can  then  forward  to  the  financial  depart- 
nuMit  vouchers  giving  the  same  information. 

DISCOUNTS  ON  CHECKS. 

I  understand  that  many  times  banks  in  Canada  charge  a  collection  on 
checks.  It  prevails  in  the  States  l>etween  cities  and  places  not  exchanging  at 
par.  This  collection  charge  is  not  always  made  against  customers  or  depositors 
of  banks  who  carry  a  good  average  deposit,  but  is  absorbed  by  tlie  bank  in  con- 
sideration of  such  deposit  balance, 
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In  Canada,  the  custom  is  almost  universal,  except  between  branches, 
and  even  then  unless  an  agreement  is  made  with  a  bank  that  cheeks  drawn  upon 
it  will  be  cashed  at  any  branch  at  par — in  which  event  it  is  necessary  to  stamp 
each  check  with  the  words  "Payable  at  par  at  any  branch  in  such  and  such 
Province."  It  often  happens  that  you  have  bills  to  pay  for  labor  aryl  material 
in  localities  where  there  is  no  branch  of  the  bank  in  which  your  deposit  is  kept, 
and  parties  receiving  the  check  may  object  to  paying  collection  charges  upon 
same,  in  which  event,  and  if  the  number  of  transactions  warrant  the  trouble, 
a  lump  sum  could  be  diverted  from  your  main  deposit  to  another  bank,  with 
branches  in  the  section  you  are  operating.  You  would  need  to  pay  a  collection 
charge  upon  the  exchange,  and  even  if  you  called  on  the  financial  department 
for  the  amount  of  this  special  deposit,  we  would  still  pay  a  collection  charge, 
unless  we  carried  a  deposit  with  the  bank  at  whose  branch  you  wanted  the 
account,  in  which  ease,  of  course,  it  would  give  you  credit  at  par. 
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INSURANCE. 

BY  II.  S.  rililX.OKY. 
DEFINITION 

Tn.sm'jiiii'i'  is  dcliiicil  as  "'A  coiitriict  of  iiulfiniiity  wlirrchy  one  party, 
ill  considcrMtioM  of  a  s|ic('ific  iiiiKiiint  cfillcil  the  prctiiiuin,  iin<i«'rtak«'8  to 
guarantee  aiiotiier  afjaiiist  risk  of  loss."'  As  coiniiioiily  tlious,'lit  of  it  is  tiivi«ipil 
into  four  general  divisions,  namely.  Life,  Fire,  Accident  and  Lialtiiity.  There 
are,  however,  numerous  otiiei-  branches,  so  that  it  is  almost  impossihle  to  con- 
ceive of  any  loss  which  might  occur  in  the  course  of  human  nmlertakings 
against  which  it  would  not  he  possible  to  secure  previous  jirotection  by  insur- 
ance. 

Few  people  ai-e  aware  of  the  great  variety  of  risks  which  arc  accepted 
outside  of  those  coming  tnider  the  four  general  divisions.  For  example,  wo 
find  persons  in.suring  themselves  against  having  to  Tindi'rgo  an  operation  for 
appendicitis;  young  ladies  insuring  themselves  against  the  disappointments  of 
spinsterhood  ;  husbands  insured  in  the  event  of  their  spouses  jtresenting  them 
with  twins;  and  it  is  reported  that  recently  an  undertaker  applied  for  insurance 
that  would  relieve  him  of  any  liability  for  shocks  caused  to  pnvate  individuals 
by  his  coflRns  being  taken  to  the  wrong  house  at  night. 
IlISTOKY   OK   F'TRE  TNsrR.\XCE. 

The  lirst  |iulilic  dmiand  tm-  liic  insurance  was  made  shortly  after  the 
fire  of  London  in  l()(i().  .\  numixr  of  plans  were  tried,  but  the  tirst  really  suc- 
cessful companies  formed  were  the  Sun  of  London  in  1710  and  the  Royal  Ex- 
change and  London  Assin-.ince  in  1720,  all  of  which  are  still  in  existence. 

Fire  insurance  was  therefore  in  its  infancy  during  the  colonization 
period  of  this  couiiti'v,  and  the  Finglishmen  who  came  over  as  settlers  brought 
the  idea  with  them.  In  17.V2  at  Philadelphia  was  established  the  tirst  fire  in- 
surance company  in  America  under  the  name  of  the  Philadelphia  Contribution- 
ship.  To  show  the  peculiar  ideas  which  the  early  pioneers  held  in  regard  to  in- 
surance of  this  kind  it  might  be  mentioneil  that  the  Directors  of  the  Contrihu- 
tionship  decided  tliat  hou.ses  having  trees  planted  before  them  should  not  be 
insured,  because  the  ti-ees  made  it  dil!i<ult  to  fight  tires.  This  policy,  however, 
created  considerable  opposition,  out  of  which  grew  in  1784  the  Mutual  As- 
surance Company,  the  house  mark  of  which  was  a  green  tree  east  in  lead  and 
which  was  fastened  to  a  shield-shaped  board  and  affixed  to  the  front  of  the  in- 
sured property. 

From  these  early  beginnings  there  has  been  a  constant  advance  made 
in  fire  underwriting,  so  that  while  at  tirst,  throtigh  inexperience  and  lack  of 
governmental  supervision  faulty  methods  were  pursued  and  unsound  rates 
established,  the  busiiu>ss  has  now  been  systematized  and  through  legislation  and 
cxperieiu'c  jihued  on  a  sure  footing.     As  an  example  of  the  rapid  growth  of 


116 

fire  iusiiranee  business  during  the  jiast  years,  we  find  that  while  in  1869  risks 
were  taken  in  ("anada  to  an  amount  of  .$188,360,000,  at  a  total  premium  of 
.$1,787,000.  that  in  1912  risks  were  taken  to  an  amount  of  $2..'n4.260,000,  at  a 
total  premium  of  $30,277,000. 

CANADIAN  INSURANCE  LAWS. 

It  will  be  well  to  note  some  of  the  more  essential  points  in  regard  to 
the  Canadian  Fire  Insurance  laws.  For  the  supervision  of  in.suranee  companies 
in  Canada  the  Government  has  established  a  Department  of  Insurance,  at  the 
head  of  which  is  the  Minister  of  Finance.  Before  any  insurance  company  can 
solicit  or  transact  business  in  Canada,  they  must  first  secure  a  license  which  will 
be  issued  by  the  Minister  of  Finance,  and  before  such  a  license  will  be  granted 
they  must  deposit  with  him  satisfactory  securities  to  an  amount  of  $50,000. 
While  the  Canadian  Government  does  not  in  the  strict  sense  of  the  word  guar- 
antee that  all  policies  taken  out  with  companies  holding  a  Canadian  license 
will  be  paid  in  case  of  loss,  it  does  by  means  of  the  deposit  required,  and  the 
general  supervision  and  regulations  for  conducting  the  business  as  prescribed 
by  law,  practically  protect  the  assured  to  this  extent. 

While  no  person  or  company  has  a  right  to  solicit  or  insure  property 
in  Canada  without  first  obtaining  a  license,  any  person  may  insure  his  property 
situated  in  Canada  in  a  foreign  unlicensed  company,  provided  such  insurance 
is  efTected  outside  of  t'anada  and  without  any  solicitation  whatsoever,  directly 
or  indirectly,  on  the  part  of  such  company  or  its  agents.  Any  person  so  insur- 
ing their  property  is  required  to  make  a  return  to  the  Superintendent  of  In- 
surance not  later  than  ^larch  1st  following,  giving  location,  description  of 
property,  amount  of  insurance,  and  name  of  company  with  which  it  is  placed, 
and  failing  to  do  this  is  liable  to  a  fine  of  $10  per  day  during  which  default  con- 
tinues. 

CANADIAN  INSURANCE  COMPANIES. 

In  placing  fire  insurance  in  Canada  we  find  two  classes  of  companies, 
namely,  Tarift'  and  Non-Tarift^^.  The  distinction  between  the  two  is  that  the 
Tariff  companies  belong  to  an  Association  known  as  the  Canadian  Fire  Under- 
writers which  establishes  rates  to  be  charged,  and  which  are  binding  upon  all 
the  companies  in  the  association,  while  Non-Tariff  companies  are  not  so  asso- 
ciated and  are  free  to  fix  rates  at  the  discretion  of  their  officers.  The  Tariff 
companies  are  considered  as  a  class  more  reliable  than  the  Non-Tariff  com- 
panies, as  the  arbitrary  rates  established  are  figured  at  a  safe  margin  by  actual 
experience  tables,  while  Non-Tariff"  companies  may  sometimes  accept  business 
at  a  rate  which  is  not  warranted  by  past  experience. 

We  will  first  consider  such  Insurance  as  is  placed  on  buildings,  inchul- 
ing  taking-out  plants,  oifiees,  houses  and  barns.  We  find  that  in  placing  such 
insurance  that  the  regular  standard  form  of  policy  does  not  always  meet  the 
requirements  of  every  case,  and  it  is  necessary  to  add  endorsements,  which  are 
sometimes  termed  ridei-s.  as.  for  instance,  to  make  special  provision  in  the  case 
of  a  mill  which  is  to  he  operated  only  a  jiortion  of  the  year:  to  provide  for  alter- 
ations to  be  made  other  than  those  which  are  s])ecificaUy  allowed  by  the  printed 
form  of  the  policy;  to  obtain  permission  for  a  house  to  be  vacant  for  a  greater 
length  of  time  than  stated  in  the  regular  form.    Another  endorsement  which  is 
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rr-iipnnl  1 V  |ilii I  mi  policies  of  this  class  is  the  Hcdiiccil  Kate  AvcraK'"  < 'lausc, 

or,  iis  it  is  I'oiniiiiinl y  called,  tln'  Co-iiisiiraiicc  Clause.  This  claiiHc  H()ccifi«*H 
that  the  assured  is  to  iriaiiitaili  insurance  to  the  extent  of  a  certain  per  cent,  of 
the  iictnal  ensli  value  of  the  property  insured,  usually  HO  or  100  per  cent.,  and 
means  that  in  case  of  partial  lo.ss  if  the  asHured  has  failed  to  place  insurance  to 
tiu'  full  per  cent,  specified  he  is  a  co-insurer  with  the  company,  and  must  stand 
his  proportion  of  the  loss,  Foi-  example,  if  A  owns  property  valued  at  .+10,(M)0, 
and  by  the  terms  of  his  policy  is  reipiircd  to  maintain  insurance  to  an  amount  of 
80  per  cent,  of  its  value,  hut  oidy  carries  $r)0()0,  he  heconies  a  co-insurer  with 
the  company  to  the  extent  of  $3000,  so  that  if  a  lo.ss  should  occur  amounting  to 
say  .tr)0()()  111'  will  have  to  hear  %  of  the  loss  and  can  collect  from  the  company 
but  %,  or  ."fiin^").  We  will  see  the  reason  for  this  clause  if  we  lake  for  examph- 
two  i)i'0i)eities  owned  by  .\  and  H,  eacli  valued  at  $10,000.  A  insures  his 
property  for  $r),000  while  U  insures  his  for  .$S,000,  and  io.sses  of  $r>,00()  oceiir 
to  both.  Without  any  co-insurance  clause  the  company  would  be  liable  to  A 
for  the  full  amount  of  his  insurance  of  $r)000,  while  to  B  their  liability  for  the 
loss  of  $;")()()()  would  be  but  ()-'/:>  per  cent,  of  the  amo\int  of  insurance  carried  by 
him,  so  thaf  it  is  clear  that  A  should  ])ay  more  for  his  insurance  tiian  B,  for 
in  the  case  of  a  TiO  i)er  cent,  loss  the  company  would  lose  12V1.  jier  cent,  more  as 
proportioned  to  the  lu-emium  than  in  the  case  of  B.  Therefore  in  order  for  A 
to  obtain  the  same  rate  as  B  he  should  cai'ry  $:i,000  more  insurance.  If  he  does 
not  wisii  to  place  this  additional  amount,  then  the  co-insurance  clause  provides 
that  for  thi'  amount  wliich  he  does  not  carry  he  shall  be  a  co-insurer  with  the 
company. 

ENnORSK>rKXT  OF  AGENTS. 

It  should  always  be  earefidly  noted  that  all  clau.scs  affixed  to  policies 
are  properly  endorsed  by  authorized  agents  of  the  insurance  comi)anies. 

SKTTI.EMKNT 

Kirc  insurance  companies  as  a  general  rule  realize  that  in  order  for 
them  to  liuilil  up  and  maintain  a  successful  and  paying  business  they  must  at 
all  times  actually  a.ssume  the  full  risks  as  represented  by  their  policies.  We 
find  in  this  business,  however,  as  in  many  others,  companies  wlio  do  not  realize 
the  great  asset  which  a  reputation  for  fair  and  scjuare  dealing  will  give  them. 
Then  again  we  find  some  agents  who  thi-ough  misrepresentation  and  sharp 
practice  put  their  companies  in  a  questionable  position.  The  policy  governing 
the  priiK'ipal  comjianies.  however,  is  to  accept  insurance  witii  a  clear  under- 
standing with  the  assureil  as  to  the  risk  which  they  are  assinning,  and  in  case 
of  loss  to  make  prompt  settlement,  as  i)ast  experience  has  shown  them  how 
hai-mful  it  is  to  the  contiinied  |>rosi)erity  of  their  business  to  have  disputes  in 
regard  to  settlement  of  claims,  especially  if  thi'y  are  brought  into  court. 

KMI'l-OYKRS'   l.IAKII.ITV    INSIRANOE. 

Flmployers"  Liability  Insurance,  or  as  it  is  commonly  called  Liability 
Insurance  is  that  form  of  insui'ance  which:  ""  Insures  anyone  against  loss  or 
danuige  resulting  from  accidents  to  or  in.jurx  sutVered  by  an  employee  or  other 
person  and  for  which  the  insured  is  liable."  This  is  a  very  modern  brancii 
of  the  insurance  business,  and.  as  in  the  case  of  tire  instiranee,  had  its  origin  iu 
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England,  the  first  policy  of  this  kind  having  been  written  in  1881,  shortly  after 
the  passage  of  the  first  Employers'  Liability  Act,  which  was  passed  by  the 
Bi'itish  Parliment  in  1880.  It  was  not  long  after  this  that  Einj)loyers'  Ijiability 
Acts  were  passed  in  several  of  onr  states,  increasing  the  liability  of  the  employer 
to  his  employees,  so  that  it  became  necessary  for  them  to  seek  protection 
through  insurance  against  the  increased  risks,  leading  to  the  formation  of 
Employers"  Liability  Insurance  Companies. 

In  connection  with  this  form  of  insurance  in  Canada  we  have  first 
to  consider  the  Canadian  laws  covering  same,  which  are  included  in  the  Em 
ployers'  Liability  Act  of  1909.     Under  this  act,  except  in  agi'icultural  industries 
or  navigation  by  means  of  sails,  an  employer  is  liable  in  case  of  accident  or 
death  to  an  employee  as  follows: 

In  case  of  absoh;te  and  permanent  incapacity,  to  payment  equal  to 
fifty  per  cent,  of  his  yearly  wages. 

In  case  of  permanent  and  partial  incapacity  to  payment  equal  to  half 
the  sum  by  which  his  wages  have  been  reduced  in  consequence  of  the  accident. 

In  case  of  temporary  incapacity  to  compensation  equal  to  one  half  the 
daily  wages  received  at  the  time  of  the  accident. 

The  above  payments,  however,  not  to  exceed  in  any  ease  $2000. 

When  the  accident  causes  death,  payment  to  be  made  of  a  sum  equal 
to  four  times  the  average  yearly  wages  at  the  time  of  the  accident,  in  no  case 
to  be  less  than  one  thousand  dollars  or  more  than  two  thousand  dollars. 

Premiums  for  Liability  insui'ance  are  fixed  at  a  certain  per  cent,  on  the 
total  amount  paid  out  for  wages,  with  jii-ovision  that  tlie  company  is  lia1)le 
in  a  sum  not  exceeding  $2000  for  any  injury  or  death  to  any  one  person,  and  not 
exceeding  $10,000  for  injui'ies  to  or  death  of  moi-e  than  one  jjer.son  injured  or 
killed  in  any  one  accident,  but  the  settlement  of  any  loss  does  not  diminish  the 
policy  in  the  least,  and  it  continues  with  t\w  same  liability  for  subsequent 
accidents  which  may  occur  during  the  life  of  the  policy. 

Many  of  the  larger  industrial  concerns  have  in.stituted  Liability  Insur- 
ance Departments  under  theii'  own  supei-vision,  and  in  the  case  of  permanently 
located  and  continiuiusly  operated  mills,  where  the  employer  is  in  close  touch 
with  his  employees,  his  influence  through  kindly  treatment  and  fair  dealing 
will  prevent  excessive  claims  for  slight  injuries  and  lead  to  a  more  satisfactory 
adjustment  for  both  employer  ami  employee  tluui  whei'e  settlement  is  effected 
by  means  of  an  insurance  company  whieli  lias  no  personal  interest  in  the  welfare 
of  the  workman.  Wiiere,  however,  mills  sueii  as  l)ulp^^■ood  cuttiiig-up  and  load- 
ing plants  are  operated  onl>'  a  few  numtiis  during  the  year,  and  the  class  of  em- 
ployees is  more  or  less  cosmopolitan,  it  is  questionable  whether  a  company  could 
ati'ord  to  assume  the  risk  of  the  liabilitv  insurance. 
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MEALS  AND  COOKING. 

HV  .1.   II.  i;i£AI'l'. 

Introduction. 

This  Manual  is  prcsciitt-d  not  as  a  rigid  rule  to  be  followpd  to  the  letter 
but  as  of  Hssistanee  and  lu'lp  to  the  cooks,  that  they  may  may  be  able  to  better 

nianaf^f  tlic  cami)  with  sue ss  and  use  thi-  su|i|ilii's  at  hand  to  thi-  tii-st  possitdi- 

advantat;!'.     The  rci-ipt's  ari-  built  upon  past  cxpfricnce  of  ft-eding  nuudreda  of 
men  with  j^Dod  nsults  and  satisfaction  to  the  rm-M  themselves. 

BECOMMKN  UATION8. 

P'IKST:  Always  use  the  best  brands  in  the  market.  The  cheap 
material  costs  the  same  to  tote,  never  K'ves  satisfactory  results,  there  being  al- 
ways more  or  li'ss  waste,  and  pouiKl  for  pound  it  gives  less  actual  food  than  that 
costing  a  few  cents  more.  The  reason  that  a  brand  is  cheaper  than  the  .standard 
is  that  it  is  either  inferior  or  adulterated. 

SECOND:  Employ  the  best  cooks  possible  and  pay  well  if  they  are 
actually  good  cooks.  Remember  that  a  cheap  cook  not  only  can  waste  ten 
times  his  own  wages  but  that  he,  even  more  than  the  operator,  is  responsible 
for  a  satisfied  crew,  and  thereby  may  cheapen  the  operation  more  than  tigures 
can  show. 

THIRD:  Always  have  provisions  supplied  regularly  and  in  the  right 
proportion  to  the  camps  that  the  men  may  be  given  the  proper  variety  essential 
to  a  satisfactory  diet. 

KIRELESS  COOKJER. 

The  fact  that  a  whole  crew  or  sections  of  a  crew  often  have  to  take 
their  lunch  away  from  the-camp  makes  it  practicable  to  have  furnished  a  tireless 
cooker  similar  to  those  now  on  the  market  but  specially  ailapted  to  the  condi- 
tions in  a  lumber  camp,  so  that  the  food  could  be  kept  hot  for  the  crew. 

TABLE  UTENSILS. 

The  tinware  in  common  \ise  at  present  belongs  to  the  time  of  our 
grandfathers  and  there  is  now  no  excuse  for  its  existence  in  lumber  camps. 
From  a  humane  and  sanitary  point  of  view  I  do  not  think  any  man  would  care 
to  take  the  moral  responsibility  of  insisting  upon  the  use  of  tinware.  Thi' 
proper,  and  in  the  end  just  as  cheap,  utensils  to  be  used  an-  agate  or  enameled 
ware,  which  should  be  of  the  best  quality  on  the  market.  Both  soup  and  meat 
plates  should  be  provided,  separate  vegetable  dishes  and  meat  platters,  but 
standardized  and  uniform  so  that  one  will  tit  into  the  other  in  order  to  tave 
expense  in  transportation. 
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Suggestions  as  to  the  Work  to  be  Done  by  the  Cooks  and  Cookees. 

THE  COOKS. 

The  fook  is  in  iiuiiu'diate  charge  of  the  cooking  camp  and  directly- 
responsible  for  its  management.  He  should  be  a  well  instructed  cook  and  es- 
pecially selected  for  his  ability  to  fill  the  position. 

He  is  responsible  for  the  preparations  of  all  meals  and  the  care  and 
preservation  of  rations,  and  should  see  that  fresh  vegetables  are  picked  over 
when  first  reeeived.  Those  decayed  shoidil  be  thrown  awa.v,  others  not  in  first 
class  condition  should  be  washed  and  dried  before  storing. 

He  should  frequently  check  the  dishes  and  utensils  for  which  he  is 
responsible ;  and  at  the  end  of  each  month  a  list  of  all  broken  or  missing  articles 
should  be  given  to  the  clerk. 

He  should  see  that  all  utensils  are  thoroughly  cleaned  and  put  in  their 
proper  plaees  when  not  in  use,  and  that  cook  room  and  dining  room  are  in  a 
clean  condition. 

He  should  see  that  the  garbage  and  slop  cans  are  frequently  emptied 
and  not  allowed  to  stand  in  tiie  cook  room  or  in  the  vicinity  of  the  outside  doors. 

The  bills  of  fare  must  give  constant  variety.  Try  to  have  something 
for  each  meal  that  has  not  been  served  for  some  time. 

Trj'  to  make  each  dish  just  a  little  better  than  before  and  see  that  all 
food  is  most  carefully  seasoned. 

Remember  that  season  penetrates  food  best  in  the  liquid  or  st  ni- 
liquid  state  and  much  more  quickly  when  hot  than  when  cold. 

Remember  that  the  prevention  of  waste  and  the  proper  use  of  left 
over  food  is  the  secret  of  success  in  the  eookroom. 

THE  COOKEE. 

He  is  luider  the  orders  of  the  cook  and  is  held  responsible  for  the  clean- 
liness in  the  cook  room  and  for  the  dishes  and  utensils  used  therein. 

Each  morning  after  breakfast  he  sweeps  out  the  oven,  cleans  the  range 
and  boilers,  washes  all  the  tables  and  sweeps  the  fioor  and  washes  the  floor 
at  least  once  every  week. 

He  will  serve  all  meals  under  the  direction  of  the  cook,  and  will  wait 
on  the  table  at  meal  time. 

He  will  cut  the  bread  and  cake  and  pile  it  neatly  upon  plates. 

After  each  nu'al  he  gathers  uj)  such  food  as  may  be  left  on  the  platters 
and  retiu'ns  it  to  the  cook  room  to  be  tlisposed  of  by  the  cook. 

Slices  of  bread  not  consumed  will  be  piled  as  closely  as  possible  to 
prevent  exposure  of  the  crums  to  the  air  and  consequent  drying  out.  They  will 
be  placed  in  the  bread  box  and  served  fii'st  at  the  next  meal. 

('rums  of  bread  accumulated  in  the  bread  box  will  not  be  thrown  away 
but  will  be  saved  and  used  by  the  cook. 

He  will  brush  oil'  and  wash  the  tables  after  each  meal  aiui  wipe  off  the 
salt  and  pepjier  celhn-s.  viin'rar  bottles,  mustard  pots  and  sugar  bowls  with  a 
clean  damp  towel  and  will  see  that  they  are  clean  and  properly  filled. 

He  is  responsihh'  t'lu-  tiie  cleanliness  of  the  dishes  and  will  see  that 
Ijlenty  of  boiling  hot  water  is  provided  for  rinsing  them  before  wi|iing. 
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111-  IS  rcs|iiiii.sililc  f(ir  till'  I'li'aiiliiit'M.s  of  tlir  r.tikv  ami  Wrt-ad  boxt-g,  and 
will  scnili  1111(1  scalil  tln'tri  imcc  a  wrck  and  dry  well  ovt-r  the'  range. 

CI.DTIIINC   AND   I'KKSONAK  CLKANMNKSS. 

Kacli  cook  mill  cookci'  sliould  he  provided  with  three  wiiite  coatH  and 
six  white  a|)roii.s,  and  ninrnihiT  that  personal  eleanliness  is  of  the  greateHt  im- 
portance. 

II 

Serving  the  Meal. 

The  food  after  tieintr  cooked  imi.st  he  iirranjfed  on  dean  platters,  vege- 
table dishes,  etc. 

The  table  iriust  he  set  with  care  and  kept  scrupulously  clean.  Order 
in  the  dining  room  and  <'oridiiet  at  the  table  are  inflneiieed  hy  the  care  with 
which  arraiiKements  are  made  for  the  reception  of  the  men. 

In  pre[)arinK  food  for  the  table  (for  exauiple,  sliced  meat,  etc.)  all 
parts  that  in  all  [irohability  will  not  be  consumed,  should  be  retained  in  the 
cook  room,  and  be  served  in  some  other  form,  or  otherwise  used  in  the  cook 
rooui. 

No  mattei-  how  well  a  meal  may  be  prepared,  it  must  be  pro])erly 
served  to  give  satisfaction  and  to  prevent  unnecessary  waste. 

The  cook  siipei-intends  the  sei-vice  and  sees  that  all  are  served  properly 
and  without  delay. 

The  cookees  keep  the  vegetable  dishes  and  meat  plates  tilled,  transfer 
them  to  other  tables  or  have  them  returned  to  the  cook  room. 

.•\s  the  men  finish  at  each  table,  it  is  cleared  off,  the  food  remaining 
retui'ned  to  the  cook  room,  and  the  dishes  placed  in  the  sink  for  washing. 

After  dinner  the  bill  of  fare  is  made  out  for  supper,  care  being  taken 
to  use  all  food  left  over  from  breakfast  and  dinner.  At  the  same  time  the 
bills  of  fare  are  prepared  for  breakfast  and  dinner  for  the  following  day. 

Ill 

General  Principles  of  Handl  ng  Rations. 

MKAT. 

Remember  that  in  handling  meat  in  the  cook  room  all  bones  must  be 
retained  until  all  the  juices  have  been  extracted  for  stock,  of  which  there  is 
a  sutlicient  quantity  to  provide  a  good  stock  soup  nearly  every  day  in  the  week. 

.MKTHOnS  OK  COOKING. 

The  object  to  be  attained  will  often  decide  the  manner  of  cooking. 
For  example  in  roasting  meat  we  desire  to  retain  juices  within.  Hence,  the 
meat  is  placed  in  a  very  hot  oven  to  seal  the  pores  and  prevent  the  escape  of  the 
juices,  the  oven  being  reduced  to  a  lower  temjierature  when  the  meat  has  been 
thoroughly  browned. 

If  we  desire  to  make  beef  stock,  we  first  place  the  bones  and  fresh  meat 
in  cold  water  for  some  time  and  the  juices  of  the  bones  and  meat  are  readily 
extraeleil  in  this  manner. 

The  process  is  hastencil  by  aildition  of  a  little  salt. 
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If  a  stew  or  pot  pie  is  made,  we  wish  to  have  part  of  the  meat  juices 
retained  in  the  meat  and  a  part  in  the  surrounding  liquid;  hence,  we  place  the 
meat  in  cold  water,  but  bring  to  a  boil  as  soon  as  possible  in  order  to  seal  the 
pores  after  a  certain  amount  of  the  juices  has  been  extracted,  and  retain  the 
remainder  within  the  meat. 

If  we  want  the  best  quality  of  boiled  beef,  we  desire  to  retain  the  juices 
within  the  meat,  and  the  water  is  made  to  boil  briskly  before  the  meat  is  intro- 
duced. Upon  contact  with  hot  water  the  pores  are  sealed,  and  the  temperature 
may  be  lowered  and  the  cooking  continued  at  a  simmering  temperature. 

SOUPS 

A  good  soup  should  be  prepared  almost  daily  and  be  served  in  a  course 
by  itself. 

Seek  constantly  variety  of  flavor  by  the  use  of  fresh  vegetables,  beans, 
peas,  macaroni,  ham,  bacon,  etc. 

One  gallon  of  good  soup  is  generally  sufficient  for  ten  or  twelve  men. 

BREAD. 

Bread  shoulil  be  served  in  thin  slices  to  prevent  waste  and  be  piled 
closely  as  cut,  to  prevent  drying  out.  All  left  over  portions  should  be  dried 
in  a  slow  oven  and  crushed  in  small  particles  for  use  in  the  place  of  cracker 
erums  in  croquet  meat  balls,  etc. 

Bread  pudding  should  be  served  occasionally  to  use  up  any  surplus 
that  may  otherwise  be  a  total  loss. 

VEGETABLES. 

Onions  and  tomatoes  are  most  valuable  as  seasoning  components, 
though  they  should  be  served  as  a  vegetable  about  once  a  week.  The  remaining 
vegetables  should  consist  of  cabbage,  turnips,  beets  and  carrots. 

DRIED  FRUITS. 

Good  recipes  are  given  in  this  manual  for  handling  dried  fruits  and 
they  should  be  served  at  least  once  a  day.  The  acids  present  in  fruit  are  desir- 
able in  a  well  regulated  diet. 

IV 
Meat  Cutting. 

BEKF. 

Fpon  receipt,  the  quarter  should  be  cut  as  shown  in  Figure  1  and  2,  no 
matter  how  it  is  to  be  used. 

Remember  that  a  dry  cool  atmosphere  is  best  for  its  preservation. 

The  heavy  black  lines  on  the  figures  show  the  first  cuts  made  upon 
receipt  of  quarter  for  any  purpose  whatever.  Numbers  refer  to  general  value 
of  each  cut  for  camp  use,  considering  both  quarters  together. 

Figure  I.  Cut  from  A  to  B  just  in  front  of  joint,  E  to  F  just  under 
aitch  bone,  and  G  to  II,  using  knife  only. 

Figure  2.  ("ut  in  order.  A,  B,  (',  I),  E,  etc.  Cut  from  A  to  B  to  remove 
the  shoulder,  using  the  knife  only. 
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Section  of  Parts  for  Different  Uses  ?n  the  Kitchen. 
The  parts  of  thi'  carcfiss  sli()iil<l  bi-  sflccti-ii  in  tin-  follriwiiif^  order,  whfU 

([iiality  ahiiic  is  ('(iiisidiTcil. 


DEll 

ROASTS 

STKAKS 

UOILKt)  HKK! 

-'  CORNED B 

1 

Prime  Kil) 

Loin 

Shoulder 

Brisket 

2 

Loin 

Round 

Brisket 

Plate 

3 

Rouiid 

Prime  Rib 

Plate 

Flank 

4 

Runip 

Kiitnp 

Flank 

Rumj) 

5 

("liiick 

Clod 

Shank 

Shoulder 

6 

Slioiildcr 

Chuck 

Neck 

7 

Brisk. -t 

(only  as  a  last 

resort  1 

Shoulder 

For  Stews  all  parts  of  the  careass  ;  hut  for  I'eonoiiiy,  preferably  tlle 
same  noted  for  boiled  beef. 

Kor  Sou|>s-  all  bones,  hi-oken  or  sawed,  a:.il  the  partieles  of  meat 
clinging  tlu'reto,  left  over  meat  can  be  worked  in  as  noted  in  the  recipes. 

PORK  PIGITRE  .H 

First  split  the  carcass  into  halves  ,thi  n  iMit  otV  the  neck  (A-B),  and 
shanks  C-D  and  K-F  of  the  fore  and  hind  t}uarters;  remove  the  hind  quarter 
by  the  cut  G-II,  and  then  the  shoulder,  using  the  knife  only.  Then  cut  in 
order,  1-K,  L-M,  N-0,  and  P-Q. 

\' 
Bills  of  Fare. 

In  the  eamps  the  cook  not  only  is  depeiulent  upon  the  supplies  at  hand 
but  also  on  the  regulation  and  regularity  in  which  the  supplies  come  to  camp, 
and  as  these  often  are  irregular  on  account  of  the  distance  from  headquarters, 
roads  and  weather  conditions,  it  is  impossible  to  make  a  system  for  the  bills 
of  fare. 

Tlu'  cook  must  use  liis  own  judgment  always  striving  to  get  as  big 
variation  for  each  day  as  possible,  taking  care  to  have  the  proper  things  for 
breakfast  and  diniu'r  and  so  much  as  possible  have  supper  prepared  in 
such  a  manner  that  the  leavings  from  breakfast  and  dinner  can  be  used  to  the 
best  advantage. 

HRKAKhAST. 

Kor  breakfast  always  have  hot  biscuits  or  corn  bread,  bread,  doughnuts 
and  cake,  cereals  with  milk  varying  with  oat  meal,  corn  nn-al  m\ish.  fried  corn 
meal  mush  or  hominy.  Hot  baked  beans  except  Sundays  and  Holidays  when 
sausage  or  liver  and  bacon  shoidd  be  served,  .\lways  have  fresh  made  apple 
sauce  or  prunes  on  the  bri'akfast  table  and  good  fresli  made  coffi-e. 

niNNKK. 

If  diinier  is  taken  in  camp  this  should  be  the  most  substantial  meal  of 
the  day,  consisting  of  bread,  cold  biscuit,  if  any.  doughnuts,  cake  and  cookies, 

soui>,  meat,  vegetables,  ilessi'rts  and  cofTee  or  tea. 
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Soup  shouKi  always  be  served,  care  being  taken  to  vary  tbe  tlavor  and 
proper  regard  taken  to  the  kind  of  meat  previously  boiled,  for  example  if 
corn  beef  or  ham  has  been  cooked,  bean  or  pea  soup  would  be  the  right  thing. 

The  table  in  the  paragraph  of  meat  cutting  shows  the  use  of  the  dif- 
ferent cuts  of  mi'at  to  the  best  advantage,  and  the  recipes  and  manual  gives 
a  great  variation  of  cooking  and  serving  the  different  grades  of  meat. 

Besides  potatoes  always  have  cooketl  vegetable  of  some  kind  or  other, 
taking  care  to  vary  as  much  as  possible  and  that  tlie  vegetable  will  go  good 
with  the  kind  of  meat  that  is  going  to  be  served. 

Left  over  vegetables  of  all  kinds,  can  with  the  best  results,  be  used  for 
soup  or  served  cold  as  a  salad. 

DESSERTS. 

Always  serve  a  dessert  of  some  kind  or  other  for  dinner  in  such  a 
manner  that  the  men  will  eat  it  as  a  dessert  and  not  with  the  other  food. 

For  dessert  serve  pies,  stewed  fruit,  cakes,  puddings,  etc.,  always  giv- 
ing as  much  of  a  variety  as  the  conditions  allow. 

SUPPER. 

As  this  is  the  last  meal  of  the  day  the  kitchen  should  not  only  be 
emptied  of  left  overs,  but  the  men  should  be  given  some  tasty  light  dishes  that 
every  one  likes  but  which  in  themselves  are  not  enough  to  do  a  hard  day's  work 
on. 

Serve  bread,  cake  and  cookies,  and  your  meat  should  as  far  as  pos.sible 
be  made  over  from  leit  overs  and  be  either  beef  fritters,  beef  hash,  potato  or 
meat  pie,  fried  ham,  liver  and  bacon,  corn  beef  stew,  cod  fish  cakes,  etc. 

Tea  should  be  served  and  a  sauce  of  some  kind  or  other.  If  the  men 
can  not  come  to  tiie  camp  at  noon,  dinner  should  be  served  at  night. 

Table  and  Cooking  Utens  Is. 

(A  camp  for  50  nu-n.) 

TABLE  UTENSILS. 

All  plates,  cups,  bowls,  vegetable  dishes  and  platters  to  be  either 
enameled  or  agate  ware. 

Dinner  Plates   .' 50 

Soup  Plates ' 50 

Coffee  and  Tea   Dippers    (1   pint)    50 

Forks  and  Knives '. 50 

Table   Spoons    50 

Tea  Spoons 50 

Vegetable  Dishes,  6  inch   18 

Platters,  8  inch    9 

Soup  Ladles   9 

Sugar  Bowls   9 

Bowls  for  jSauce  ami  Pickles 18 

Vinegar  bottles    9 

Molasses  Jugs    9 

Pepper  and  Salt  Shakers 9  of  each 


12.-. 


l?uii[|)(Ts,  2  (|f IH 

I^llllllMTS,      1      (|t 9 

('0()KIN(i  1-TKNSII,H. 

Roast    ran,    17x17x4   iiichi'S,   Ih-hvv   ircm  with   cover    1 

Riscuit   ami  ( 'akc  Tans    6 

Fry    I'ati    1 

Bread   Tins    IM 

Hcan  I'ofs,   large    2 

Lard  Frying  Kettle  with  Drainer  1 

Beef  Boilers,  Heavy 2 

Coffee  and  Tea  Boilers 2 

Kettles,     Knaineled     2 

Wash    Boilers    1 

Pastry   Board    1 

( 'liopiiinf;    Bowl    1 

Liincli    Buckets    

Fireless  Cooker,  complete    1 

Meat  Clioppcf I 

Water  Pails 3 

Mixing  Pans   2 

I  )ish  Pans,  large 2 

Butcher  Kuives 1 

Chopping  Knives   1 

1  )ippers,  long  handled 

Dippers,  short  handled   

P^iucets    2 

Nutmeg   Grater    1 

Sieves    1 

Skinimers  '.i 

Mixing  Spoons   3 

Carving  Knife 1 

Bread    Knife    1 

Meat  Fork   1 

Doughnut  ( 'utter   1 

Biscuit  ( 'utter 1 

Rolling  Pin    1 

Meat  Cleaver 1 

Meat    Saw    1 

Flour  Sifter 1 

Grease  Brvish 1 

Can  Opener  1 

General  Utensils. 

Cook  Stoves 2 

Brooms  

Alarm  Clock 1 

Kerosene  Oil  Cans  2 
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Hanging  Lamps  12 

Hand  Lamps  1 

Lanterns 2 

Matches    

Soap    

Towels 

Rags    

Scrubbing  Pails  2 

Mop  Wringers    2 

Mop  Handles 2 

Wash   Basin    1 

Wash  Board 2 

Pot  Glove  (or  cleaner)    1 

Brush  for  Pots,  etc 1 

Measures  and  Weights 
One  Cup  Means  Vo  Pint. 

Cups  of  Lard   1  Pound 

Sugar 1 

Water  or  Milk 1 

Apples,  Evaporated 1 

Peaches,     "        1 

Prunes 1 


2 

21/4 

2 
4 

2% 

23/4 
23/4 
33/4 
23/4 
11/2 

5  1-3 
2 

21/4 

2  1-3 

2 

5 

8 

1 

1 

1 

1 

1 

IV4 
2 


1-3     " 

i  i 

Bushel 
Gill 


Raisins 1 

Flour 1 

Corn  Meal 1 

Hominy 1 

Oatmeal 1 

Rice   1 

Beans 1 

Peas 1 

Minced  Beef,  Packed  Close 1 

Coffee 1 

Tea 1 

Potatoes,  Beest  and  Turnips 60 

Carrots 50 

Onions 52 

Liquid   V2 

Heaping  Tablespoon  of  Sugar 1 

"    Flour   1 

"     Ground  Coffee 1 


Cup 

ounce 


1 

V2 
1 

1-10 
4 


What  One  Man  Will  Approxmiately  Consume  for  One  Meal. 

Ounce Sugar 

Coffee 

Cocoa 

Tea 

"        , ,  ,  . , , r>l-i»-^^l  \-egetables 


o: 


^  '  <  Flour 

g  "  Fri'Hh  Vctfi'tahli-K 

4  "  Bacon  or  Salt  i'ork 

g  "  of  Meat  ( Fresh ) 

1-5  ••  '.'.'.'.'.'.'.'.'.'. ««lt 

l-oO  ••  lV|.p.T 

BREAKFAST  DISHES. 

1  Milk  for  Brc  kfast  Foods  (for  50  Men)-Kivc-  1  pound  cans  evaporated  milk, 

10  Diinccs  Su),'Mi-. 

Add  a  piiirli  of  suit  ai;d  sunic'icnf  wntcr  to  make  'J'/o  gallons.  Whip 
well  il   few  IllilllltfS. 

2  Corn  Meal  Mush  (for  5C  Men)—;')  pniinds  corn  incal  or  :JVn  quarts.  1  ounce 

of  .salt.  l:i  ((iiai-ts  of  water. 

Allow  the  water  to  eoiiic  to  a  lioil.  and  poui-  in  tin-  corn  meal,  inean- 
whilc  whii  ,)iiif;  well  to  prevent  lunii)int;.  Allow  to  cook  for  about  twenty 
minutes  aiid  then  allow  to  stand  aliout  tin-  same  length  oi"  time  where  it 
will  remain  hot.  Pluee  in  vcn<-tal)le  dishes  and  .serve  hot  with  milk  and 
sugar  (I'/o  lbs.) 

3  Corn  Meal  Mush  Fried  (for  50  Men)— .i  pounds  corn  meal  or  3i/j  quart.s.  1 
ounce  salt,  1:5  quarts  of  wati  r. 

Prepare  in  the  sami'  luanner  as  corn  meal  mush,  pour  into  a  well 
greased  pan  to  a  depth  of  al)()Ut  1  inch  and  allow  to  cool.  When  cool,  cut 
into  pieces  about  '2  inches  s(iuare  ;  roll  in  a  tlour  batter  au<l  fry  in  deep 
lard.      Serve  h<it  with  synip. 

4  Hominy  (for  50  Men) — .')  jiouuds  tine  hominy  or  ■_'  qiuirts,   i:?  quarts  of 
water. 

When  boiling  add  the  huminy  and  boil  from  -0  to  30  miniites  and  sea- 
son with  salt  ;  remove  to  the  end  of  the  range  ai  1  let  simmer  for  half  an 
hour.     Ser\'  ■  witli  milk. 

5  Oatmeal  Mush  (for  50  Men)— a  pounds  of  oatmeal  or  7  quarts.  1  ounce 
salt,  1 1  (piai'ts  of  water. 

Place  the  water  in  a  boiler  and  allow  it  to  come  to  a  boil ;  whip  the  oat- 
meal in  slowly  and  allow  to  boil  foi-  five  minuti's.  l,et  simmer  one-half 
hour  anil  serve  with  milk  and  sugar. 

SOUPS. 

6  Stock  for  Soup 

Save  all  bones  that  come  into  the  kithchen.  do  not  throw  them  away 
until  all  the  nutriment  has  been  extracted.  Place  the  bones  in  the  soup 
stock  boiler,  with  sufficient  cold  water  to  cover  them  from  4  to  6  inches, 
and  allow  them  to  simmer  luitil  all  the  particles  of  meat  attached  to  them 
have  beeonie  loose. 

There  will  probably  now  be  sufficient  soup  stock  in  the  boiler  for  im- 
mediate use. 

Trim  ofT  the  bones,  ,saw  or  crack  them,  and  place  in  the  boiler  again, 
adding  more  water,  if  necessary,  and  leaving  the  bones  in  the  stock  until 
all  the  nutrinii'iit  hfts  been  extracted  (this  will  require  from  si.\  to  nine 
lu)urs.) 
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When  boiled  beef  is  prepared,  more  stock  may  be  obtained. 
If  all  the  bones  are  saved  they  should  produce  sufficient  stock  for  a 
Soup  each  day,  and  for  use  in  stews,  gravies,  etc. 

7  Barley  Soup  (for  50  Men) — 5  gallons  beef  stock,  'JVo  pounds  Barley,  V/^ 
pound  cbopi)ed  onions. 

Mix  all  ingredients  Well  and  allow  to  boil  for  one  hour,  when  the  soup 
will  be  ready  to  serve.  Salt  and  pepper  to  taste.  Regulate  the  amoiint  of 
beef  stock  so  tliat  when  the  soup  is  ready  to  serve  there  -.lill  be  about  5 
gallons. 

8  Bean  Soup  (for  50  Men) — 5  jkuuhIs  beans  or  'A  ((uarts,  6-S  gallons  water  or 
beef  stock,  5  pounds  soup  bone,  11/2  pounds  bacon. 

Clean  and  wash  the  beans  well ;  place  in  the  water  (or  beef  stock)  in  a 
boiler  near  the  center  of  the  range  and  allow  to  simmer  over  night.  About 
7  a.  m.  add  the  soup  bone  and  bacon;  boil  until  about  10  o'clock,  or  until 
the  beans  have  gone  to  pieces,  and  pass  through  a  colander. 

Place  on  the  range  again  and  allow  to  come  to  a  boil ;  regulate  the 
amount  of  stock  or  water  so  that,  when  the  soup  is  ready  to  serve,  there 
will  be  about  5  gallons ;  thicken  with  a  flour  batter  and  season  with  pepper 
and  salt. 

9  Beef  Soup  (50  Men) — ."i  gallons  beef  stock,  21/2  pounds  beef,  1  can  tomatoes, 
1^/4  pounds  of  rice,  (if  desired.) 

This  soup  can  be  made  to  best  advantage  on  days  when  boiled  beef  is 
served  After  boiling  the  beef  until  done,  take  it  out  and  skim  off  the 
grease ;  dice  2V2  pounds  beef  to  the  size  of  a  bean  and  add  to  the  water 
(or  stock)  ;  add  the  tomatoes  and,  if  desired,  the  rice;  regulate  the  amount 
of  beef  stock  so  that,  when  the  soup  is  ready  to  be  served,  there  will  be 
about  .5  gallons.     Season  to  taste  and  serve  hot. 

10  Codfish  Chowder  (for  50  Men) — r>  pounds  codfish  shredded,  IV2  pounds 
onions,  chopped,  7  pounds  potatoes  diced,  2  cans  evaporated  milk,  if  de- 
sired, 6  gallons  of  beef  stock  or  water,  li/^  lbs.  bacon,  diced. 

Fry  the  bacon  and  onions  in  a  bake  pan  on  the  top  of  the  range  until 
brown  :  add  the  potatoes  and  cover  well  with  stock  ;  let  boil  until  done  :  add 
the  milk  but  do  not  allow  to  boil;  season  with  pepper  and  salt.  Regulate 
the  amount  of  beef  stock  so  that  when  the  soup  is  ready  to  serve  there  will 
be  about  6  gallons. 

11  Macaroni  Soup  (for  50  Men) — 1  can  tomatoes,  (if  desired),  21/2  pounds 
macaroni,  5  gallons  beef  stock. 

Break  the  macaroni  in  pieces  about  1  inch  long  and  boil  in  the  stock 
about  forty  minutes,  add  the  tomatoes,  season  to  taste  with  salt  and  pepper. 

12  Rice  Scup  (for  50  Men) — 21/2  pounds  rice  or  214  pints,  5  gallons  beef  stock, 
V2  pound  chopped  onions  browned,  1  pound  bacon,  diced  and  browned. 

Wash  the  rice  well,  then  add  it,  together  with  the  bacon  and  onions, 
to  the  stock,  and  allow  to  boil  for  one  whole  hour,  season  to  taste. 

13  Pea  Soup  (for  50  Men)-— fi  pounds  ()eas  or  3V2  quarts,  .'i  gallons  beef  stock, 
]  pouncl  bacon,  diced  and  browned,  1  big  onion. 

Wash  the  pens  and  let  stay  in  water  over  night.  Add  the  peas  and 
bacon  and  onion  to  \h\'  stock  ftud  let  siiiinier  nil  day;  season  to  t«8te  and 
HPrve  hot, 
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14  Tomato  and  Rice  Soup  (for  50  Men) — '!  i-aiis  tiiiniifn.s,  1  */^  poiiiMls  ric«>.  or 
11/;  Jtillt,  4\'-j  f^lllloiis  t t'  slock. 

Wash  till'  rice,  inix  all  intrrrilinils  wi-ll,  sras<}ii  with  salt  ami  i»'pi)fr. 
Allow  to  hoil  for  one  lioiir  or  iiioi-i'.  wlicn  it  will  h<-  rcaily  to  m-rv)'. 

15  Vegetable  Soup  (for  50  Men)     1  pomni  cahljagp,  '/a  pound  onions,  1  pound 
])otatois,  '^  poiiiul  rice,  or  '-  pint.  1  fan  toinatocH,  4'A  gallons  tx-ff  stock. 

Mix  all  iii^Mcdiciits  \\<-\\  :  si-ason  to  tiisti-  with  salt  and  pcppi-r.  l)oil  for 

oiii'  I r  oi-  iiiiirc,  wlifii  it   will  hr  rcaily  to  serve.     R-fjidato  the  amount 

of  hccf  stock  so  that  when  the  soii|)  is  ivady  to  serve,  there  will  be  about 
.")  {,'alloiis.  Jlany  other  vegetables  may  be  substituted  for  those  given 
above. 

MEATS. 

16  Bacon  and  Cabbage  (for  50  Men) — 12  pounds  bacon.  25  pounds  cabbage. 

Cut.  wash  and  clean  the  cal)l)a're;  place  in  the  boiler  with  suflfieient 
water  to  three-fourths  cover  the  cahhaKc,  place  the  bacon  on  top  of  the 
cabbage,  after  boiling  two  hours  remove  the  bacon  and  allow  the  cabbage 
to  boil  one  hour  longer.  To  prevent  discoloration,  the  boiler  sho\dd  be 
ventilated  during  the  process  of  cooking.  Serve  hot.  The  bacon  being 
sliced  and  placed  on  top  of  th(>  cabbage. 

17  Beef,  Boiled  (for  50  Men)— 2.">  iioumls  of  beef. 

Cut  into  i)iicis  weighing  about  5  pounds  each;  cover  with  water — pre- 
ferably hot,  in  order  to  seal  it  and  retain  the  juices — and  allow  to  boil  from 
two  to  three  hours,  according  to  the  quality  of  the  b,ef,  salt  to  taste. 

18  Beef  Braised  (for  50  Men)— If)  pounds  beef.  1  pounds  onions.  2  pounds  fat, 
1/^.  pound  Hour,  or  1  pint. 

Dice  the  beef  into  1  inch  cidies;  place  the  fat  in  the  pan  and  allow  to 
get  hot:  then  ptit  the  beef  in.  together  with  the  onions:  put  on  top  of  the 
range  or  in  a  cpiick  oven  and  stir  frequently  for  about  twenty  minutes. 
Sift  the  dry  tlour  in  and  allow  to  cook  for  about  five  minutes:  add  suf- 
ficient beef  stock  to  marly  cover  the  meat  anil  .stir  frequently.  Season 
with  salt  aiui  pei>pei-  and  allow  to  cook  until  well  d(Uie. 

19  Brine  for  Corned  Beef — i  gallons  of  water.  2  pounds  sugar,  8  ounces  salt- 
peter, 16  pounds  of  salt. 

Dissolve  and  boil  about  fifteen  minutes;  pour  into  a  !.'>  gallon  keg  and 
allow  to  cool.  The  brine  should  be  prepared  in  the  evening  so  that  it  will 
be  given  time  to  cool  thoroughly  before  the  meat  is  put  in. 

("ut  the  meat  in  pieces  weighing  about  5  pounds  each  and  probe  each 
piece  with  a  steel  at  1  inch  intervals  to  allow  the  brine  to  penetrate  all 
parts. 

Place  the  nu'at  in  the  hrinc  and  keep  at  a  temperatiu-e  of  .")0  to  60 
degrees  F  from  seven  to  nine  days. 

During  the  tinu'  the  meat  is  in  the  brine  it  should  be  reuuived  at  least 
three  tinu's,  alternating  the  upper  and  lower  pieces.  The  above  recipe  is 
sufficient  for  corning  60  pounds. 

20  Beef  Fritters  (for  50  Men) — l:i  poiuuls  of  cooked  meat,  7  pounds  bread, 
2Vi:  I'ounds  of  onions. 
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Soak  tlio  bread  and  rtnuove  the  water  by  squeezing;  with  tlie  liaiids; 
grind  the  meat  fine  and  add  to  the  bread ;  mince  the  onions,  and  mix  all 
together ;  salt  and  pepper  to  taste  ;  mold  into  cakes  of  about  3  ounces  each  ; 
roll  in  flour  and  fry  in  deep  grease  until  brown.  Serve  hot  with  tomato 
sauce  or  gravy. 

21  Beef  Hash  (for  50  Men) — 13  pounds  potatoes,  2  pounds  onions,  13  pounds 
meat  scraps,  etc..  ."i  unarts  beet'  stock. 

Chop  the  whole  tine  and  add  the  beef  stock  until  the  mixture  is  of 
the  consistency  of  ordinary  mush  :  place  about  3  inches  deep  in  a  well 
greased  pan;  smooth  the  top  evenly  with  the  hand  and  grease  slightly; 
bake  in  a  medium  oven  for  one  and  one-half  hours. 

Scraps  of  beef  or  pork,  a  mixture  of  both,  or  corned  beef  may  be  used 
for  making  hash. 

22  Beef  Pot  Pie  (for  50  Men) — 1!0  pounds  beef,  —  gallons  stock. 

Cut  the  beef  into  pieces  about  the  size  of  a  nut ;  fry  slightly  in  a  small 
amount  of  grease,  and  add  sufficient  stock,  or  water,  to  cover  tlie  meat. 
Allow  to  simmer  until  the  meat  will  nearly  fall  apart,  and  season  with  salt, 
pepper  and  onions.  Thicken  slightl.v  with  flour  batter,  and  place  in  a  dish 
or  pan  at  least  2  inches  deep  with  a  crust  of  biscuits  spread  over  it.  Place 
in  the  oven  and  brown  in  the  same  maimer  as  ordinary  pies. 

23  Beef  Roast  (for  50  Men)— 2.')  pounds  beef,  1  quart  beef  stock. 

Cut  the  beef  into  pieces  weighing  about  'i  pounds  each  ;  place  in  a  quick 
oven  and  cook  for  about  one-half  hour,  then  dredge  with  salt,  pepper  and 
flour  and  add  1  quart  of  beef  stock,  adding  more  later  if  necessary. 

The  roast  will  then  be  sealed  so  as  to  retain  tlie  juices  and  the  tempera- 
ture of  the  oven  should  be  allowed  to  diminish  gradually,  cooking  the  meat 
slowly  from  one  to  two  hours  more. 

Baste  frequently  while  roasting.  Just  before  serving,  cut  in  thin 
slices,  across  the  grain,  and  retain  all  chunks  of  fat,  bones,  etc.,  as  they 
would  not  be  consumed  if  served,  but  can  be  used  to  great  advantage  in 
the  kitchen.     Serve  hot  with  gravy. 

24  Beef,  Soft  Roast  (for  50  Men)-2()  pounds  beef,  1  pound  onions,  fried  brown, 
2  pounds  flour. 

Use  meat  from  the  chuck,  brisket,  shoulder,  or  other  inferior  parts  of 
the  carcass;  cut  into  5  poiind  pieces;  make  a  gravy  of  beef  stock  and  flour 
batter;  season  well  with  pepper  and  salt;  put  the  meat  in  the  gravy  and 
cook  in  a  moderate  oven  until  doiu>.  The  gravy  should  cover  the  nu^at  in 
the  pan  about  one-half  inch. 

The  browned  onions  should  be  atlded  before  cooking.  Slice  the  meat 
and  serve  on  a  platter  with  hot  gi-avy  poured  over  it. 

25  Beefsteak  and  Onions  (for  50  Men) — 20  poiiiuls  beefsteak,  without  bones 
or  fat,  12  pouiuls  onions  sliced,  Uo  pounds  fat.  2  quarts  beef  stock. 

For  directions  for  the  selection  of  steaks  see  paragraph  2.  Cut  the 
.steak  into  pieces  weighing  abo\it  3  ounces  each,  and  if  tough  heat  each  piece 
with  the  side  of  a  claver. 

Place  the  fat  in  a  large  bake  pan,  brown  the  sliced  onions,  add  the  beef 
stock  and  beef,  season  well  with  pcj)pcr  and  salt  iiiid  set  over  a  ]uit  fire 


until  tlh'  stock  is  ciitinly  i'\  aporati'd,  wlii-ii  tlir  oiiioim  will  he  noBrly  donp, 
allow  to  liniwn  sli[,'litly,  stirring  t'rc'(|iii'rit  ly.  Scrvr  tin-  strak  on  a  platter 
ami  I'ovci'  it   u  it  li  till'  (III ions. 

26  Ham,  Boiled  (for  50  Men)     ii.'>  pounds  ham. 

Wash  ami  sciapi'  the  liani,  rcnnivinf;  any  jiart  that  may  he  decayed, 
place  in  snt1i<'irnt  watei-  to  cover  it  and  allow  to  hoil  for  '2  lioiirs  or  more; 
remove  from  the  ran^'c  and  allow  to  cool  before  taking;  from  the  wat<-r. 
Slice  and  serve  cither  hot  or  cold. 

27  Ham,  Fried  (for  50  Men)--^')  pounds  ham. 

Trim  and  slic.>  tiiin;  if  salty,  parboil,  fry  in  its  own  grease  in  the  oven 
or  on  the  top  of  the  range. 

28  Liver  and  Bacon  in  Gravy  (for  50  Men) — 15  pounds  liver,  H  pounds  hacon 
t)  pounds  onions,  browned  ;  2  pounds  tlour.  4  gallons  stock. 

Slice  the  bacon  thin  a!id  wash  in  boiling  hot  water,  not  allowing  it  to 
remain  in  the  water  moi-i  than  five  minutes,  fry  <pii(d£ly  until  medium  well 
done. 

Roll  the  slices  of  liver  in  tlour  and  fry  in  tlw  tat  left  after  frying  the 
bacon,  add  bacon  and  sto(d<  to  the  liver  and  onions  to  taste.     Serve  hot. 

29  Pork  Chops  and  Steaks  (for  50  Men)     2")  pounds  lean  i)ork. 

I'ut  into  pieces  about  one  half  inch  tliiek  and  weighing  from  3-5 
ounces  each ;  fry  in  the  same  manner  as  hcefsteak  until  done ;  or  it  may  be 
breaded  in  flour  or  corn  meal  and  fried.  Serve  hot  with  gravy  or  tomato 
sauce.  After  trimming  the  fat  off  the  hog.  about  three-fourths  of  the 
meat  can  be  cut  into  chops  and  steaks. 

30  Pork  Corned  with  Cabbage   (for  50  Men)   -20  pounds  corned  pork,  25 
poumls  cabbage. 

Wasli  and  (dean  the  cabbage;  place  in  a  boiler  with  sufficient  water  to 
three-fourths  cover  the  cabbage;  place  about  one-third  of  the  pork  on  top 
of  the  cabbage,  conking  tlic  remainder  in  a  separate  boiler. 

Allow  the  cabbage  to  simTuer  about  three  hours  and  the  pork  about 
two.  To  prevent  discoloration,  the  boiler  should  be  ventilated  during  the 
process  of  cooking. 

Serve  hot.  the  pork  being  sliced  and  placed  on  top  of  the  cabbage. 

31  Pork,  Roast  (for  50  Men)     25  pounds  lean  pork. 

Cut  into  pieces  weighing  about  5  pounds  each;  make  slits  along  the 
sides  of  each  piece,  altout  one-fourth  of  an  inch  deep  and  one-half  inch 
apart  ;  place  in  a  medium  hot  oven  and  allow  to  cook  until  well  done — 
about  two  and  one-half  hours  Season  to  taste  witli  pepper,  salt  and  vine- 
gar.    Slice  and  sei-vc  hot  with  ajiple  sauce. 

32  Pork  Sausage  (for  50  Men) — 22  pounds  link  sausage. 

Hoil  for  5  minutes;  puncture  the  skin  of  each  link  with  a  fork,  place 
in  a  pan.  and  fi\\  (piiekly  until  a  delicate  brown. 

33  Potato  Pie   (for  50  Men)^20  pounds  potatoes,  boiled  and  mashed;   12 
pounds  beef,  diced  ;  3  pounds  onions,  browned. 

Season  the  nuished  jiotatoes  with  pepper  and  salt.  p>it  a  layer  of  pota- 
toes about  half  an  inch  thick  in  a  vegetable  dish,  roll  the  beef  in  flour, 
season  with  salt   and  pepper  lUUl  trv  brown  in  a  little  fat,  brown  the 
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onious  and  mix  witli  tlie  heef :  add  a  little  beef  stock,  and  cook  for  about 
15  minutes:  place  a  thin  layer  of  chopped  onions  inside  of  the  layer  of 
potatoes  in  the  vegetable  dish,  fill  up  with  the  mixture  of  meat. 

Place  a  layer  of  mashed  potatoes  on  the  top  and  round  off  nicely.  Grease 
well  and  bake  until  nicely  browned.     Serve  hot  in  the  dish  in  which  baked. 

34  Irish  Stew  (for  50  Men) — 15  jiounds  beef,  20  pounds  potatoes.  4  pounds 
carrots,  i  pounds  onions. 

Cut  the  beef  in  small  pieces;  add  sufficient  beef  stock  or  water  to  just 
cover  the  beef :  allow  to  simmer  for  one  hour ;  add  the  vegetables,  and  allow 
to  cook  until  done.  Season  to  taste  with  pepper  and  salt,  and  thicken 
slightly  with  a  flour  batter.     Serve  hot  with  or  without  dumplings. 

35  Corned  Beef  Stew  (for  50  Men) — 20  pounds  corned  beef,  diced  ;  20  pounds 
potatoes,  diced ;  o  pounds  salt  pork,  diced  fine ;  2  pounds  onions,  cut  fine. 

Cover  the  diced  beef  with  sufficient  beef  stock  or  water  to  just  cover 
the  beef;  allow  to  simmer  for  one  hour,  add  the  diced  potatoes,  and  salt 
pork  and  onions,  and  more  stock  if  necessary ;  cook  until  done,  season  with 
salt  and  pepper  and  serve  hot. 

36  Boiled  Dinner  (for  50  Men) — 20  pounds  of  corned  beef,  10  pounds  cabbage, 
8  pounds  turnips. 

Wash  and  clean  cabbage  and  turnijis.  place  in  a  boiler  with  sufficient 
water  to  three-fourths  cover  the  vegetables.  Place  about  one-third  of  the 
beef  on  top  of  the  vegetables  cooking  the  remainder  in  a  separate  boiler; 
allow  the  vegetables  to  simmer  about  3  hours,  and  the  meat  from  2-3  hours. 

One-half  hour  before  vegetables  are  ready  put  in  the  potatoes.  To  pre 
vent  discoloring,  the  boiler  should  be  ventilated  during  the  cooking.  Ser\  e 
hot.  the  corned  beef  being  sliced  and  placed  on  top  of  the  vegetables. 

37  Venison  Roast  (for  50  Men) — 25  pounds  venison,  ham  preferred. 

Cut  into  pieces  weighing  about  5  pounds  each  ;  lard  well  with  salt  pork 
every  2  inches,  the  strips  of  fat  being  well  seasoned  with  pepper  and  salt  • 
roast  in  the  same  manner  as  beef,  except  that  it  should  always  be  well  doiic. 

Other  parts  may  be  roasted  in  the  same  nmnner  but  will  require  less 
roasting  according  to  the  size  of  the  pieces.  Parts  not  suitable  for  roa;-t. 
may  be  utilized  in  steaks,  hash,  stews,  fritters,  minee  meat,  etc. 

FISH. 

38  Baked  Fish  (for  50  Men) — 25  pounds  fish,  2  pounds  bacon  or  salt  pork. 

Fish  Weighing  5  pounds  or  more  are  preferred.  Dress  and  jilace 
in  a  bake  pan  with  3  or  4  slices  of  bacon  over  each  fish,  and  about  1  inch 
of  M-ater  in  the  pan.  Season  well  with  pepper  and  salt,  place  in  hot  oven 
and  bake  one  hour,  basting  frequently  and  allowing  the  oven  to  cool 
gradually  while  baking.     Serve  hot. 

39  Boiled  Fish  (for  50  Men)— 25  jiounds  fish. 

Fish  weighing  from  5  poiuuls  upward  are  preferred.  Take  a  largo 
bake  pan  half  full  of  boiling  water  and  place  in  a  hot  oven ;  place  the  fish 
in  the  water,  add  a  little  salt  and  bring  to  a  boil  as  soon  as  possible,  using 
only  sufficient  water  to  barely  cover  the  fish.  Allow  to  simmer  until  the 
meat  may  be  easily  separated  from  the  bone.  Should  be  served  with  cream 
sauce,  or  with  melted  butter  over  it. 


40  Cod  Fish,  Salt,  Boiled  (for  50  Men)— 20  pounds  salt  r-o.lfisli. 

PiniiU  thr  lish  irilii  pici-c's  wi'iKliiiiK  iilxnit  L'  ounces  cjn'li ;  allow  to  boil 
for  1')  minutes  to  leniovi'  tlie  salt,  eliaii(;e  tlie  water  and  boil  until  done. 
Serve  liot  with  cream  sau<-i'. 

41  Fried  Fresh  Fish  (for  50  Men) — 'J")  i)ounds  fresh  fish. 

Chan  and  slice  (or  split)  into  pieces  not  more  than  1  inch  thick;  roll 
ill  flour  or  corn  imal.  and  fry  in  deep  lard  until  tiioroutrhly  browii.-d. 
Servi'  hot  with  picUlcs.  and.  if  |)raeticablp,  tomato  saut-e. 

42  Codfish  Cakes  (for  50  Men) — 10  pounds  salt  codfish,  10  pounds  potatoes, 
boiled;  'J  cans  evaporatc<l  milk. 

If  whole  cod  is  used,  soak,  boil,  remove  the  bones,  and  pass  through 
a  meat  choppi'r;  mix  witli  the  potatoes  and  ndlk,  season  to  taste  with  pep- 
per and  salt,  and  mold  into  cakes  wei]Lrliing  al)Out  three  ounces  eaeii. 

Holl  in  Houi-  and  fry  in  dicp  fat.     Serve  hot  with  tomato  gravy. 

43  Cream  Sauce  for  Codfish    (for  50  Men) — 1   pound   fat,   4-112  oun<-e  ean 
cvaporatctl  milk,  ',^  pound  onions,  minced;  '  o  pound  pickles,  mineeil. 

Thicken  1  gallon  of  boiling  watci-  with  a  Hour  l>atter,  an<l  season  well 
with  pejiper  and  salt;  let  eoitu'  to  a  boil  and  add  the  fat,  milk  with  onions 
and  pickles;  whip  well  and  spread  over  the  lish  on  the  platter  or  serve 
separate. 

VEGETABLES. 

44  Beans  baked  (for  50  Men) — 11  pounds  of  beans,  2  [munds  of  salt  pork, 
diced  ;  4  ounces  su^ar,  or  '  -  jdnt  mola.sses. 

Soak  the  beans  for  one  hour  and  wash  thoroughly  in  eold  water;  par- 
boil until  skin  breaks;  wash  again;  place  beans  and  pork  in  la.vers  in  bean 
pot,  together  with  enough  hot  water  to  cover  the  beans,  salt,  pepper  and 
mustard  to  taste ;  place  in  the  oven  about  2  p.  ni.,  if  the  beans  are  to  served 
in  the  morning.  Add  moi-e  water  in  the  evening  if  necessary  and  do  not 
let  the  tire  go  out  in  the  oven  over  night.  In  the  morning  the  bi-ans  will 
be  ready  to  serve.     Seivc  liot  with  some  kind  of  pickles  or  tomato  sauce. 

45  Beets  Boiled  (for  50  Men)   -22  i)ounds  beets. 

Wash  the  hcets  thoroughly  and  boil  until  well  done;  rub  the  skin  off 
with  hands,  cut  into  slices,  season  with  pepper  and  salt  and  serve  hot. 

46  Cabbnge  Boiled  (for  50  Men) — -iO  i)ounds  cabbage,  ."i  pounds  salt  pork. 

Stri|i  olV  the  outer  haves  and  cut  out  the  core;  wash  and  place  in  a 
boiler,  parboil  foi-  say  1.')  minutes,  change  water,  add  the  jwrk,  season 
with  salt  and  allow  to  boil  in  an  open  boiler  for  about  three  hours — add 
more  water  if  necessary.     Serve  hot. 

47  Cabbage  Fr  ed  (for  50  Men) — 22  povinds  cooked  cabbage.  2  pounds  bacon 
drippings. 

Chop  the  cabbage  tine  and  add  the  bacon  drippings;  set  on  range  in  a 
covered  pan  and  let  fry  about  one  half  hour,  stirring  frequently  to  prevent 
bui'iiiiig.     Season  with  pcpjicr  and  salt.     Serve  hot. 

48  Carrots  Boiled  (for  50  Men) — 22  pounds  of  carrots.  1  pound  l>a.oii  dripp- 
ings. 

Scrape  and  wash  the  carrots  well  and  ]daee  in  an  open  boiler;  cover 
with  water  and  boil  until  tiiorougbly  done;  remove  and  place  in  a  bake 
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pan  with  tlie  bacon  drippings;  season  with  salt  and  pepper  and  bake  in  a 
qiiiek  oven  for  about  twenty  minutes,  when  they  will  be  ready  to  serve. 

49  Carrots  Mashed  (for  50  Men) — 2'1  pounds  carrots,  4  quarts  beef  stock,  1 
pound  bacon  drippings. 

Peel  the  carrots  and  cut  in  slices  not  more  than  one-half  inch  thick ; 
place  in  an  open  boiler  and  pour  in  the  beef  stock;  cook  slowly  until 
thoroughly  done.  When  done,  pepper  antl  salt  to  taste,  add  the  bacon 
(lrippini;'s  and  mash  thoi'outrhly.     Serve  hot. 

50  Macaroni  and  Tomatoes  (for  50  Men) — 5  j)ounds  macaroni,  2  cans  tomatoes. 

Break  the  macaroni  into  inch  lengths  and  boil  in  4  gallons  of  salted 
water  until  tendei-.  Drain  and  put  a  layer  of  macaroni  in  the  bottom  of 
greased  pan,  sprinkle  with  pepper,  salt  and  onion  juice,  cover  with  a  layer 
of  stewed  tomatoes.  On  this  goes  another  layer  of  macaroni  and  so  on 
until  the  dish  is  full.  The  topmost  layer^miist  be  of  tomatoes  sj)rinkled 
Avith  crumbs  and  bacon  ilrippings.  Set  in  a  hot  oven  covered  for  twenty 
minutes,  and  then  bake  uncovered  until  the  crumbs  are  well  browned. 

51  Onions,  Boiled  (for  50  Men) — 22  i)ounds  onions. 

Select  medium  onions,  boil  from  one-half  to  three-fourths  of  an  hour, 
season  with  salt  and  pepper,  and  serve  with  or  without  cream  sauce. 

Left-over  boiled  onions  may  be  used  in  making  gravy,  hash,  stewed 
potatoes  or  lyonnaise  potatoes. 

52  Onions,  Fried  (for  50  Men) — 12  povinds  onions,  peeled  and  sliced;  1  pound 
lard  or  drippings,  2  quarts  beef  stock. 

Put  all  in  a  bake  i)an  on  top  of  the  range,  with  a  hot  lire.  When  the 
water  is  all  evaporated,  the  fat  in  the  pan  will  be  sufficient  to  brown  the 
onions.     Stir  frequently  and  season  with  pepper  and  salt. 

]\[ay  be  served  with  beefsteak  or  as  a  vegetable. 

53  Potatoes,  Baked  (for  50  Men) — 22  pounds  potatoes. 

Select  potatoes  of  about  the  same  size,  wash  well  and  place  in  the 
smaller  of  two  })ans,  rub  a  little  grease  over  each  potato  with  the  hands  and 
cover  with  the  larger  pan ;  bake  until  done  usually  about  one  hour.  Pinch 
each  ])otato  to  bi-e;ik  the  skin,  just  before  serving. 

54  Potatoes,  Boiled  (for  50  Men) — 22  pounds  potatoes. 

Peel  and  put  in  cold  water;  salt  and  allow  to  boil  slowly  until  thorough- 
ly done  (about  tw(>nty  to  forty  minutes)  ;  strain  thoroughly;  remove  the 
lid,  replace  on  the  range,  and  allow  the  potatoes  to  remain  about  three 
minutes  longer.     Serve  in  vegetable  dishes. 

55  Potatoes,  Browned  (for  50  Men) — 22  pounds  potatoes. 

Select  the  small  potatoes;  wash  and  boil  them  until  done;  peel  and  add 
sufficient  fat  to  grease  well.  Having  mixed  the  potatoes,  spread  over  the 
bottom  of  a  well  greased  bake  pan  in  a  single  layer,  and  bake  in  a  brisk 
oven  until  brown,  usually  about  thirty  minutes. 

56  Potato  Cakes  (for  50  Men) — 22  pounds  potatoes,  boiled;  1  pound  of  flour, 
1  can  evaporated  milk. 

Run  the  potatoes  througli  a  meat  chopper,  mi.x  with  the  milk,  season 
with  pepper  and  salt,  and  roll  into  cakes  weighing  3  ounces  each ;  roll  in 
tiour  and  fry  in  deej)  lard  until  nicely  browned.  Serve  as  a  vegetable  with 
any  kind  of  meat. 
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57  Potatoes,  Creamed  (for  50  Men) — '2'2  pDiniils  |>i>tatoi-s.  1  (gallon  licff  stock. 
1  fiin  rvii|i(iriit('(l  milk. 

IJiiii  till'  potatoi'S  until  well  ijruic  ;  pi'cl  anil  slici-  croHSwisf ;  allow  tht? 
In'cf  stock  to  conic  to  a  l)oil  on  the  raiitrt',  thicken  with  a  flour  battfr  and 
a<l(l  the  evaporated  milk.  IMaci-  the  jKifatoes  in  a  l)ake  pan  and  pour  the 
mixture  over  thiMii,  it  heiiig  just  about  sutTieient  in  quantity  to  cover 
the  potatoes.  Allow  to  come  to  a  boil  and  remove  from  the  range  ini- 
mediately.     Salt  and  jiepper  to  taste. 

58  Potatoes,  Fried  (for  50  Men) — 22  poumls  potatoes. 

Wa.sh  the  |)otatoes  and  boil  until  they  may  be  easily  pierced  with  a 
fork:  peel  and  slice  crosswise;  season  with  salt,  adding  sufficient  fat  to 
moisten;  spread  over  the  bottom  of  a  well  greased  bake  pan  to  the  depth 
of  about  2  inches,  and  l)ake  in  a  brisk  oven  for  alioiit  thirty  minutes. 

59  Potatoes,  French  Fried  (for  50  Men) — 22  pounds  of  potatoes,  peeled. 

Cut  lenj^rtlnvise  into  one-half  inch  slices,  and  fry  in  ib-ep  lard  until 
nicely  browned;  after  frying,  ilust  slightly  witii  salt,  and  serve  hot  with 
any  kind  of  meat. 

On  account  of  the  quantity  of  [JOtatoes  to  be  prcparcil  for  a  lumber 
camp,  it  is  not  ailvisable  to  cut  in  thin  slices,  as  is  iisually  done. 

This  is  a  dish  much  relished  by  the  men,  and  is  reconiinendeil  for 
fi-equent  use. 

60  Potatoes,  Hashed  (for  50  Men) — L"J  pounds  potatoes.  1  gallon  beef  stock. 

Cut  tlic  cooked  potatoes  into  pieces  about  the  size  of  a  bean,  season 
with  salt  and  i)epper,  and  mix  with  the  beef  stock,  the  same  as  when  mak- 
ing hash  ;  spi-ead  2  or  3  inches  deep  over  the  bottom  of  a  well  greased  pan. 
spreail  a  little  fat  over  the  top  and  bake  for  about  thirty  minutes  in  a 
(juick  oven. 

61  Potatoes,  Lyonnaise  (for  50  Men) — 2'2  pounds  potatoes.  2  pounds  onions. 

Wash  the  potatoes  and  boil  them  until  they  may  be  easily  pierced  with 
a  fork;  peel  and  slice  crosswise;  peel  and  slice  the  onions,  fry  brown  and 
add  to  the  potatoes. 

Season  with  pcpjicr  and  salt,  adding  sul^cicnt  fat  to  moisten,  and 
spread  about  2  inches  deej)  in  the  bottom  of  a  well  greased  bake  pan.  bake 
about  thirty  minutes  in  a  ([uiek  oven. 

62  Potatoes,  Mashed  (for  50  Men) — 22  pounds  potatoes.  1  quart  beef  stock.  1 
can  evaporated  milk. 

I'eel,  wasli  in  cold  water,  ami  boil  until  thoroughly  done;  strain,  salt 
and  mash  well,  adding  the  stock  and  milk.  Whip  well  with  a  basting  spoon 
for  about  five  minutes  and  serve  hot. 

63  Sauer  Kraut  (for  50  Men) — 5  gallons  sauer  kraut;  '.i  gallons  beef  stock. 

Season  to  taste  and  allow  to  simmer  for  abo\it  two  hours.  Sauer  kraut 
should  be  cooki'd  with  some  kind  of  meat. 

64  Tomatoes,  Stewed  (for  50  Men) — ti  cans  tomatoes. 

Remove  from  the  cans,  place  in  the  stew  pot  and  add  2  ounces  of 
sugar  and  oiu'-half  pouiul  of  bacon  dripping;  peppi-r  anil  salt  to  taste,  and 
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if  desired,  ;idd  liread  and  beef  stock.     Place  on  tlie  range,  allow  to  coine  to 
a  boil  and  serve  immediately. 

65  Turnips,  Boiled  (for  50  Men) — 22  pounds  of  tiirnips,  5  pounds  bacon  or 
salt  pork. 

Peel  and  cut  in  half  inch  slices;  cover  with  water,  add  the  bacon  (or 
salt  pork)  season  with  pepper  and  salt,  and  allow  to  boil  until  done. 
Serve  hot. 

66  Turnips,  Mashed  (for  50  Men) — 22  pounds  turnips,  5  pounds  salt  pork. 

Prepare  as  directed  in  the  preceding  paragraph,  and  mash  well  before 
serving. 

Turnips  left  over  from  a  meal  may  be  served  again  when  prepared  as 
follows:  Place  in  vegetable  dishes,  cover  with  a  few  strips  of  bacon  or 
salt  pork ;  place  in  the  oven  until  slightly  browned,  say  fifteen  minutes — 
when  they  Avill  be  ready  to  serve. 

SALADS. 

67  Bean  Salad    (for  50  Men) — 15   pounds  baked   beans,   3  pounds   onions, 
chopped  fine  ;  2  pounds  pickles,  chopped  fine. 

Mix  thoroughly  and  season  Avith  salt  and  pepper,  mustard,  and  vine- 
gar. Serve  cold.  Baked  beans  left  over  are  frequently  available  for 
salads. 

68  Piccalilli  Salad  (for  50  Men) — :J  pounds  cabbage,  minced ;  1  can  tomatoes, 
3  pounds  onions,  minced ;  3  pounds  pickles,  minced ;  1  pint  vinegar. 

Mix  all  the  ingredients  well ;  season  with  salt  and  pepper  and  clovi>s, 
and  add  sufficient  water  to  make  2  gallons.  Serve  with  baked  beans  or 
meat  of  any  kind. 

69  Pickled  Beets  (for  50  Men)— 20  poiuids  beets. 

Boil  the  beets  uulil  done  and  rub  the  skins  off  with  the  hand;  cut  into 
quarter  inch  slices,  season  with  salt  and  vinegar,  and  allow  to  stand  about 
five  houi's  before  serving.     Serve  cold. 

70  Potato  Salad  (for  50  Men) — 20  pounds  potatoes,  1  pound  onions,  minced; 
1  pound  bacon,  fried  and  browned  ;  1  pint  water,  1  pint  vinegar. 

Boil  the  potatoes  until  well  done;  peel  and  cut  crosswise  into  thin 
slices,  place  the  potatoes  in  a  bowl  with  onions  over  them;  fry  the  bacon 
until  brown,  and  while  still  hot  dash  over  tlu'  potatoes,  and  add  the  vine- 
gar and  water.  Mis  well,  pepper  and  salt  to  taste,  and  ailow  to  stand 
for  two  houi's  before  serving. 

71  Slaw   (for  50  Men) — 25-30  pounds  cabbage,  2  pounds  bacon,  diced   and 
browned;  (J  pounds  onicns,  IV2  quarts  vinegar. 

Wash  the  cabbage  thoroughly,  and  chop  it  fine,  add  the  onions,  bacon 
and  vinegar,  and  season  to  taste  with  pepper  and  salt.  Mix  thorongM\ 
and  let  come  to  a  boil  in  a  closed  vessel,  when  it  will  be  ready  to  serve. 

Sei've  hot  or -cold  as  desired. 

72  Sliced  Onions  (for  50  Men) — 12  pounds  of  onions. 

Peel  and  wash  the  onions,  cut  into  thin  slices  and  serve  without  a  dress- 
ing or  with  a  dressing  made  of  pepper,  salt  and  vinegar.  If  desired  onions 
and  pickles  or  onions,  pickles  and  cabbage,  may  be  used  in  equal  proi)or- 
tious. 
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73  Vegetable  Salad  (for  50  Men) — 10  pounds  of  cooki-d  vcjfctublfs. 

Nearly  ativ  kind  of  left  over  cooked  vegetables  separate  or  mixed,  may 
he  used  in  making  vegetal)le  salads  tiy  si-asoning  with  mustard,  vinegar  and 
baeon  grease. 

DESSERTS. 

74  Apple  Rolls  (for  50  Men) — .'>  |)()unds  flour,  li'  •>  poinuls  lard,  5  quarts  stewed 
apples. 

rrei)ai-e  the  dough  tin-  sanu'  as  for  pies,  a-id  the  ajjples  the  same  as  for 
apiile  pies,  but  a  little  drier,  roll  the  dough  out  into  strips  about  7  inehes 
wide  and  a  little  longer  than  the  width  of  the  pan;  set  the  farther  end  of 
the  i)an  up  about  4  in.  from  the  table;  si)read  one  of  the  .strips  of  dough 
aeross  the  lower  end  of  the  pan  and  place  the  apples  for  one  roll  on  this 
strip;  fokl  the  farther  side  of  the  .strip  of  dough  over  toward  you  and  then 
fold  the  nearer  side  from  you,  tucking  it  uniler  the  roll.  Continue  making 
the  rolls  in  the  same  manner — rolling  them  up  like  a  cigarette — and  place- 
ing  them  in  succession  beyond  the  previous  made.  When  the  pan  is  filled, 
trim  otV  the  ends  with  a  knife.  In  no  case  should  the  roTs  be  over  .3  inches 
thick.  Hake  about  forty  minutes;  cut  lenghtwise  of  the  pan  into  pieces 
about  3  inches  long.     Serve  hot  or  cold. 

Any  kind  of  stewed  fruit  may  be  subsitiutcd  for  the  apples,  and  the 
rolls  named  accordingly. 

75  Apple  Sauce  (for  50  Men) — .">  pounds  evaporated  ap|)les. 

I'laic  the  api)les  in  three  times  their  bulk  of  water  and  allow  to  come 
to  a  boil;  remove  to  a  part  of  the  range  where  th>y  will  only  simmer. 

Aftei'  two  hours,  remove  and  s,.'ason  with  sugar  to  taste  and  flavor 
with  lemon  extract.     Serve  cold  with  cake. 

76  Brown  Betty  (for  50  Men) — 71/0  pounds  bread  or  bread  scraps,  rt  pounds 
caramelized  sugar,  '.i  pints;  2  pounds  raisins  of  2-V|  pints. 

Dice  the  bread  into  one  inch  cubes  and  brown  in  a  slow  oven;  place 
3  gallons  of  water  on  the  range  and  add  the  caramelized  sugar  and  raisins: 
thicken  slightly  with  a  flour  batter;  pour  over  the  diced  toast.  Let  cook 
ill  the  ovrn  about  twenty  minutes  aiul  serve  hot. 

77  Prunes,  Stewed  (for  50  Men) — "1  pounds  prunes,  or  GLo  pints. 

Place  the  prunes  in  a  boiler  with  about  three  times  their  bulk  of  water 
and  set  on  a  part  of  the  range  where  they  will  keep  hot  but  not  boil. 

After  two  liours  remove  and  season  to  taste  with  cinnamon,  cloves,  or 
nutmeg,  a  little  vinegar,  sugar.  Apples,  peaches  and  other  rruits  may  be 
pi'i  pared  in  th.e  s;imi>  manner.     Serve  coUI. 

78  Pudding,  Apple  (for  50  Men) — 4  pounds  apples  or  1  quart,  16  pounds 
bread,  4  pounds  sugar,  4'/i>  pints;  2  ounces  cinnamon. 

Stew  the  ajiples  in  1V1>  gallons  water;  slice  the  bread  and  toast  it; 
spread  the  toast  in  the  bottom  of  a  well  greased  bake  pan;  then  spread  over 
it  a  layer  of  the  apples,  spriidiled  with  sugar  and  cinnamon,  continue  al- 
ternate layers  of  toast  and  apples  until  all  is  used;  bake  in  a  quick  oven 
about  twenty  minutes  and  serve. 

Nearly  any  kind  of  fresh  oi-  dried  fruit  nuiy  be  used  and  the  pudding 
named  accordinglv. 
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79  Pudding,  Bread  (for  50  Men) — 10  pounds  of  bread  scraps,  i  2-3  pounds 
dried  fruit,  2^4  quarts;  1  2-3  pounds  sugar,  2  pints;  1  ounce  cinnamon,  2 
cans  evaporated  milk. 

Soak  the  bread  in  cold  water  and  squeeze  out  well  with  the  hands ; 
season  well  with  sugar  and  cinnamon,  mix  well  with  the  mxik  and  spread 
about  1  inch  deep  in  pans;  over  this  spread  about  1  inch  of  stewed 
fruit ;  then  another  layer  of  bread,  and  over  the  top  spread  sugar  and 
cinnamon;  bake  about  forty  ^inutes  in  a  medium  hot  oven.  Serve  hot  or 
cold. 

80  Pudding,  Corn  Starch  (for  50  Men) — I  pounds  sugar,  41/2  pints;  1  ounce 
salt,  3  packages  corn  starch,  4  cans  evaporated  milk,  1  ounce  flavoring 
extract. 

Dissolve  the  corn  starch  in  about  3  quarts  cold  water,  when  dissolved 
add  to  3  gallons  01  boiling  water;  add  the  sugar  and  milk,  and  after  cook- 
ing five  minutes  remove  Irom  the  range,  cool  and  add  the  flavoring. 

Pour  into  vegetable  dishes,  serve  cold. 

81  Pudding,  Tap-Oca  (for  50  Men) — 3  quarts  water,  18  ounces  tapioca,  1^ 
pounds  sugar. 

Add  the  tapioca  to  boiling  water,  and  immediately  put  the  boiler  ou  a 
place  of  the  range  so  it  does  not  boil,  allowing  it  to  stand  for  about  two 
hours. 

Serve  with  milk  sauce.  Raisins,  as  well  as  any  kind  of  flavoring  ex- 
tract, may  be  added. 

82  Pudding,  Plum  (for  50  Men) — 2  pounds  sugar,  214  pints;  3  pounds  dried 
fruit  chopped  fine,  41/^  pints ;  3  pounds  beef  suet,  chopped  fine ;  I14  ounces 
salt,  1/4  ounce  cloves,  1  ounce  cinnamon,  14  nutmeg,  4  ounces  baking 
powder,  6  pounds  flour,  51/0  quarts. 

Mix  the  flour,  baking  powder,  salt,  beef  suet,  fruit  and  spices,  in  the 
order  named ;  dissolve  the  sugar  in  water,  and  add  together  with  sufficient 
cold  water  to  make  a  stilf  dough;  use  5  pound  lard  pails  or  pudding  cans, 
and  fill  each  about-two  thirds  full  of  the  mixture.  If  no  lids  are  provided, 
tie  a  cloth  tightly  over  the  top  of  each  pail  or  can. 

Place  in  a  boiler  containing  sufficient  boiling  water  to  one-third  sub- 
merge the  pails  or  cans  antl  maintain  the  water  at  about  the  same  height 
during  the  process  of  cooking  by  the  addition  of  more  boiling  water  when 
necessary.  Boil  from  five  to  eight  hours.  Remove  from  the  cans,  split 
lengthwise  through  the  center,  and  serve  in  large  vegetable  dishes  with 
sauce  prepared  as  follows. 

83  Sauce  for  Plum  Pudding  (for  50  Men) — li/opouJids  sugar,,  IVg  pints;  1 
tablespoonful  lemon  extract,  Vi;  pi'it  vinegar,  1  can  evapor^ited  milk,  V2 
ounce  salt. 

Dissolve  the  sugar  in  a  gallon  of  water,  let  come  to  a  boil  and  after 
l)oiling  about  two  minutes,  remove  from  the  range  ^nd  add  the  vinegar, 
milk  and  salt.     Whip  a  few  minutes  and  serve  hot. 
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BREAD,  CAKES,  PIES,  ETC. 

84  Bread  Raised  (for  50  Men)  s  talilispdons  HUK"r,  4  rakes  Magic  Yea8t, 
4  (|n;iits  watrr,  1  "J  ixminls  (lour,  11  ijiiartH;  H  t)-aM|)i)r>iifuiH  Bait,  H  table- 
N|i(i()ririils  lai'il. 

ill  tlir  fViriiiiK  soak  4  caiifs  Magi*-  Yeast  in  2  (|iiart.s  liikt-  warm  water 
aliiMit  one  liiiiif.  Wlicii  (iissnlvfil  mix  with  4  poiniils  Hour  to  nxMlium 
spondee,  covfi-  s|)oii{;r,  let  risi-  in  wariri  |)laec  ovi-r  ni^jhf.  Karly  in  the 
iMornint;  mix  spoiifTf  with  "J  ((iiarts  warm  water.  H  teaspoonfiils  salt,  M  tahle- 
sjioons  suifar,  N  teaspooiil'iils  lai'il.  Add  S  pounds  Hour,  mix  to  inediuin 
dou^'h.  Kniad  douirli  aliout  1.")  minutes,  let  risi-  'J'-;>  to  .'{  hours.  Knead 
doui;li  down,  let  I'ise  aliout  one  houi'.  mould  into  loavis. 

lilt  loaves  i-jse  to  double  size,  hake  4.")  nnnutes  to  one  Innir  in  moderate 
oven. 

Warm  Houi'  licl'ore  mixinjr.      Do  not  allow  materials  to  hecoine  chilled. 

85  Biscuits  (for  50  Men)  — 11  pounds  Hour.  It'.,  quarts;  l'/4  pounds  lard,  IVi 
pints;  2  ounces  sut;ar.  2  ounces  salt,  10  ounces  hakin<;  powder. 

Mix  the  dry  in^rediiMits  and  sift;  work  in  the  lard  and  mix  thoroughly. 
add  sullicient  water  to  make  a  soft  dough;  roll  out  about  one-half  inch 
thick,  cut  out  with  a  biscuit  cutter  and  [>lace  in  a  bake  pan  one-half  inch 
ajiart.     Rake  in  me<lium  hot  oven  until  done;  serve  hot. 

86  Bread,  Corn  (for  50  Men) — ;'>  pounds  corn  meal,  :Ji/.  qtuirts;  .i  pounds  flour, 
r)i/L>  pints;  I'o  ounces  sugar,  V2  jiound  lard,  'j  pint;  }<  ounces  baking 
powder. 

Mix  tile  in-rredients  and  sift;  work  in  the  lard  and  mix  thoroughly; 
add  sul'ticient  water  to  nnike  a  soft  dough,  spreail  in  bake  pans  to  depth  of 
two  inches,  ami  bake  in  an  oven  for  about  forty  minutes. 

87  Take  all  the  good  scraps  of  bread,  using  up  that  which  might  otherwise  be 
wasted;  place  in  a  dripi)ing  pan  in  a  slow  oven  for  about  one  hour;  leave 
the  oven  door  slightly  a.jar  to  allow  the  moisture  to  escape;  when  thorough- 
ly dried  out,  pass  through  a  nu-at  (dH)pper  and  then  grind  tine  with  a  bottle. 
Keep  in  a  dry  pla<'e  and  use  for  rolling  nu-ats  for  frying. 

88  Doughnuts  (for  50  Men)  -l-l(i  ounce  can  evaporated  milk.  2  quarts  of 
watiT,  7  pounds  suj^mi-,  4  (|uarts;  \2  teaspoons  baking  powilcr,  2  tablespoons 
salt.  1  teaspoon  nutmeg,  'j  |)onnd  i-old  lard,  lo  pint;  8  pounds  flour,  7V-» 
quarts. 

Cream  the  sugai-  and  lard;  add  milk,  water,  salt  and  nutmeg;  mix 
together  with  enough  Hour,  silted,  together  with  the  baking  powder,  to 
nuike  a  good  stilf  dough.  Koll  out,  cut  into  rounds  and  fry  in  lard  to  a 
golden  brown,  di'ain.  cool  and  pad:  av.ay. 

89  Sugar  Cake  (for  50  Men) — I  pounds  sugar,  4V2  pints;  Vo  pound  lard.  V-j 
pint  ;  1  teaspoon  salt,  1  nutnn-g,  1  tablespoon  mola.sses,  4  quarts  water, 
6  tcas|>oons  baking  powder.  tJ  pounds  flour,  .l^.j  quarts. 

Cream  the  sugar  and  lard,  add  salt,  nutmeg,  nuilasscs  and  water;  mix 
with  enougii  flour,  sift  it  together  with  tin-  baking  powder,  to  make  a  light 
dough:  pour  into  well  greased  pans  about  I'o  inches  thick,  bake  in  a 
niodei'ate  oven  until  done.      Let  cool  and  cut  in  small  pieces  as  required. 


140 

90  Molasses  Cake  (for  50  Men) — li-  quarts  molasses,  1  pouiRl  sugar,  1  pint ; 
3  tablespoons  melted  lard,  IVi  tablespoon  salt,  1  teaspoon  ginger,  4  quarts 
water,  2  teaspoons  soda,  6  pounds  flour,  S^/o  quarts. 

Mix  well  together  the  molasses,  sugar,  lard,  salt,  ginger  and  water, 
mix  in  enough  flour — sifted  together  with  the  soda — to  make  a  light  dough, 
pour  into  well  greased  baking  pans  about  ly^  inches  thick;  and  bake  in  a 
moderate  oven  until  done.     Let  cool  and  cut  in  small  pieces  as  required. 

01  Marble  Cake — i/o  portion  sugar  cake  dough,  14  portion  molasses  cake 
dough. 

Pour  into  well  greased  pans  1  spoont'id  of  each  kind  alternately  until 
the  layer  is  about  IV2  inch  deep.  Bake  in  a  moderate  oven  until  done: 
let  cool  anil  cut  in  small  jiieces  as  required. 

02  Sug'ar  Cookies — 4V:;  pounds  sugar,  2V.2  quarts;  IVo  pounds  lard,  IV2  pints; 
3  pints  water,  1  heaping  teaspoonfnl  nutmeg,  2  tablespoons  salt,  9  teaspoons 
baking  powder,  91 4  pounds  flour,  8%  quarts. 

Cream  sugar  and  lard  well  together;  add  salt,  nutmeg  and  water;  mix 
well  ,  add  enough  flour — sifted  with  the  baking  powder — to  make  a  stiff 
batter;  roll  out  thin,  cut  with  a  biscuit  cutter  and  place  in  a  greased  paa 
Bake  in  a  moderate  oven  until  done ;  let  cool  and  pack  away. 

93  Ginger  Cookies — 3  pints  molasses,  4i/o  pounds  sugar,  214  quarts;  II/2 
pountls  melted  lard,  IV2  pints;  l^^  pints  water,  3  teaspoons  ginger,  3  ounces 
soda,  91,4  pounds  flour,  8%  quarts,  2  tablespoons  salt. 

Mix  molasses,  sugar,  lard,  water,  ginger  and  salt  well  together;  add 
enough  flour  (sifted  with  the  soda)  to  make  a  stiff  batter.  Roll  out  thin, 
cut  out  and  put  in  a  greased  pan.  Bake  in  a  moderate  oven  until  done ;  let 
cool  and  put  away. 

94  Ginger  Bread — 3  pints  molasses,  3  pints  water,  2  pounds  crumbs,  1  pound 
melteil  lard,  1  pint;  !/•;  teaspoon  ground  nutmeg,  2  teaspoons  ginger,  1  tea- 
spoon cinnamon,  ly^  ounce  soda,  lio  ounces  cream  tartar,  6  pounds  flour, 
51/^  quarts. 

Mix  all  ingredients  (except  flovir)  thoroughly,  add  enough  flour  (sifted 
together  with  soda  and  cream  tartar)  to  make  a  good  batter;  pour  in  well 
greased  baking  pans  about  2  inches  thick,  and  bake  in  a  moderate  oven 
until  Well  done.     Let  cool  and  cut  in  small  squares  as  required. 

Pie  Crust  (for  12  double,  9  inch  crusts) — 41/2  pounds  flour,  41/0  quarts;  21/^ 
pounds  lartl,  21/2  pints;  1  ounce  salt. 

Rub  together  lightly  but  thoroughly.  The  whole  secret  of  a  good  crust 
is  just  the  proper  mixing,  if  worked  too  hard  the  result  is  poor.  Further- 
more great  care  should  be  taken  not  to  put  in  too  much  water,  this  is  very 
important.     Pies  are  better  if  the  filling  is  put  in  cold. 

96  Apple  Pie  Filling — 6  pounds  evaporated  apples,  3  pounds  sugar,  2  quarts 
water,  1  teaspoon  cinnamon. 

Add  the  sugar  and  s[)ices  to  the  stewed  apples  and  mix  well.  Make 
the  pies  with  a  double  crust  and  bake  about  twentj'  minutes.  Nearly  any 
kind  of  fruit  maj'  be  substituted  for  the  apples  in  the  above  recipe. 
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97  Raisin  Pie  Filling — [-^^  |>iiiitii|  com  starch,  4i/.  i>oim<lH  riiisinH,  •'{  qiiartH; 
314  ]K>uii(is  sutrar,  2  (|iiarts:  15  ((iiarts  water,  1  tcas|)0(>ii  iiiitmpg,  Vli  t<*a- 
.spooii  clovis,  1   ti'aspooii  salt,  VL'  P'"*  water. 

Strw  ;inil  mix  well,  thicken  with  a  hatter  (if  corn  starch  and  water. 
Wliiii  eiilil  III!  tlir  pies  as  aliovr  ami  hake  for  about  20  miiiiitcN. 

98  Lemon  Pie  Filling — U)  pmuMls  jiripareil  filling',  :5  pounds  of  su^jar,  •!  1-1 
(piarts. 

Mix  thoroughly;  (ill  ami  hake  as  apple  pies. 

MINCE  MEAT  FOR  40  PIES. 

99  10  pounds  eviiporatcd  apples,  well  snaked  and  chopped,  4';;  jiounds  boiled 
heel',  1  Vl>  quarts  molasses,  -i  heajiing  tablespoons  cloves,  1  hcapini^  table- 
spoon nutmeg,  314  pounds  sugar,  31/2  quarts;  4  tpiarts  beef  stock,  Yo  pint 
vinegar,  4V->  pounds  raisins,  l-Yi  pounds  suet. 

Run  the  beef  suet,  apples  and  raisins  through  the  meat  ciiopper,  each 
separately;  mix  W(dl  with  the  rest  and  boil  for  2  hours. 

Whec  cold  till  in  the  ])ies,  using  a  double  crust  :  bake  for  about  2t)  min- 
utes.     Ser\-e  hot   .11'  cold. 

Variations  of  the  above  are  made  in  many  ways.  Deer  meat  is  excel- 
lent foi-  min<'e  |iie  and  shonlil  be  used  when  possible. 

DRINKS. 

100  Coffee  (for  50  Men) — ("otl'ee  is  generally  served  for  breakfast  and  diiuier. 
and  should  always  he  pre[)ared  fresh  at  least  onee  a  day.  The  following 
method  is  suggested. 

Breakfast  Put  (i'  j  gallons  of  water  in  the  boiler  and  let  come  to  a  boil; 
a<ld  2  pounds  roasted  and  ground  coffee,  and  remove  from  range  im- 
mediately. 

Allow  to  stand  fifteen  minutes;  add  1  pint  of  cold  water  and  allow  to 
staiul  a  fcAv  minutes  longer. 

Dinner — Allow  the  grounds  to  remain  in  the  boiler  and  add  sufficient  water 
to  make  6'4  gallons;  allow  to  come  to  a  boil  and  add  1  pound  of  coffee; 
remove  from  the  range  and  allow  to  stand  for  TTj  miinites,  add  a  pint  of 
i-old  watei',  and  allow  to  stand  a  few  minutes  before  .serving. 

('otfee  should  he  nmdc  for  immediate  use  only. 

101  Tea — 6'.}  gallons  water,  5  ounces  good  tea. 

Allow  the  water  to  come  to  a  boil ;  suspend  the  tea  from  the  top  of  the 
boiler  in  a  muslin  cloth  hag  and  allow  to  stand  in  the  boiling  water  for 
five  minutes.  The  bag  should  he  sulTiciently  large  to  give  the  tea  plenty 
of  room  so  that  the  boiling  water  will  penetrate  all  portions  of  it. 

Remove  the  leaves  and  serve  inunediatelv. 
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Corbett,   J.   C. 
Curran,  H.  P. 

Curtis,   Alphonso 


Timber  Estimator 
Inspector 


General  Office  Mgr. 
Surveyor 

Local  Manager 
Storehouse   Manager 

Head  Scaler 


Berlin  Mills  Company 

The   Quebec   &    St.   Mau- 
rice Industrial  Co. 

Berlin  Mills  Company 
The   Quebec   &•    St.    Mau- 
rice Industrial  Co. 
Beaurivage  Lumber  Co. 
Fitzger.Tld   Land  &  Lum- 
ber Comi)any 
Berlin  Mills  Company 


Berlin.  X.  H. 
Berlin.  N.  H. 
La  Tuque.   P.  Q. 

Sherbrooke.  P.  Q. 
Berlin.  N.  H. 
La  Tuque.   P.  Q. 

Craigs  Road.  P.  Q. 
.Tohnson.    Vt. 

Berlin.  N.  H. 


De  Carteret,  S.  L.,  C.  E. 

Deschambault.  <T.  D. 
Delaney,    J.    P. 


T^ocal  ilanager 

Bookkeeper 
^^"alking   Boss 


The   Quebec   &    St.    Mau-      St.   Raymond.   P.   Q. 
rice  Industrial  Co. 


Berlin  Mills  Com]>any 


St.  George.  Beauce,  P.  Q. 
Berlin.   N.  H. 


Elliot.   C.  A. 

Farrington.  F.  W. 
Fletcher.  H.  B. 
Ford,  Ellery 


Bookkeeper 

Scaler 

District  Manager 

Mill   Superintendent 


The   Quebec    &    St.    Mau- 
rice Industrial  Co. 


Lyster.  P.  Q. 

Urrlin.  N.  H. 

Sherbrooke.   P.  Q. 

St.   Marie.   Beauce.  P.  Q 


Gibbons.    Ed. 
Goggins,   Charles 
Graff.  J.  H. 
Gregory,    H.   S. 

Gurnett,  L.  G. 


Veterinary 
Ins]>ectur 
Draftsman 
General  Office  Mgr. 

Financial  ,-\gent 


Berlin  Mills  Company 


The   Quebec    &    St.    Mau- 
rice Industrial  Co. 
Berlin  Mills  Company 


Berlin.  N.  H. 


Portland.    Me. 


Heck.  J.  F.,  F.  E. 


Hindle.  H. 
HofTses,   W. 


Forester 

Walking  Boss 
Purchasing    Agent 


The   Quebec   &    St.    Mau-  St.   Raymond.   P.  Q. 

rice  Industrial  Co. 

Berlin  Mills  Company  Berlin.   N.  H. 

'*  Portland.   Me 


Keenan,  J.  \V. 

Keens.  P.  B. 

King.   F.  C. 
King.  G.  E. 


District  Manager 

Bookkeeper 

Storehouse  Manager 
Bookkeeper 


Fitzgerald   Land   &   Lum- 
ber  Cotnpany 
The   Quebec   &    St.    JIau 

rice  Industrial  Co. 
Berlin   Mills  Conipan>- 


Island  Pond.  Vt. 

Moulin  Beaupre.  P.  Q. 

Oquossoc.    Me. 
fierlin.  X.  H. 


Laferriere.  A.  L. 

Laffin,  J.  E. 

Laffin,  William 
Linn.    Ed.    R..    F.   E. 
Linton,   D.   W. 
Lockyer,  S.  S..  F.  E. 


Local   Manager 

Storehouse  Manager 

Local  Manager 
Forester 
Traffic  Manager 
Forester 


The   Quebec   &    St.    Mau-      Victoriaville.   P.  Q. 

rice  Industrial  Co. 
Fitzgerald   Land  &   Lum-      Island  Pond.   Vt. 

her   Comjiany 
Berlin  Mills  Company  Berlin.   N.  H. 


Mack,  T.  E. 

McCrystle,  P. 
ilahaney,  AVm. 
Marcotte,   J.   W. 

Martin.  A.  W. 
Meredith.  R. 
Mooney,  J.  S. 


Purchasing  -Agent 

Scaler 

Head   Inspector 

Bookkeeper 

Notary  Public,  lirm  of 
Bookkeeper 


The   Quebec    &    St.    ilau- 
rice  Industrial  Co. 

Berlin  Mills  Company 
The   Quebec   &    St.    Mau- 
rice Industrial  Co. 

Meredith  &    Meredith 
Berlin  Mills  Company 


La  Tuque.  P.  Q. 

Berlin.   X.  H. 

St.  George.  Beauce.  P.  Q. 


Quebec.   P.  Q. 
Berlin.  X.  H. 


/'' 


ATTENDANCE— Continued 


NAME 


fl'llrii'ii,    Drill 


POSITION 


W'nikiiii;  IloMft 


COMPANV 


ADDUtS 

Houghton.  Mr. 


Page,  J.  II. 

Purrin,  .1.  V, 
Prarie.  C.  .T. 
Prince,   P.  .1. 


Ili'ail  SinUr  Thi<   gunlipi-    k    Hi.    Msil-  I.«  Tuqni>.    P.  Q. 

riro  IndiiMrinl  Cfi. 

I.nial    Managrr  81.  Kplphanv.  P   Q. 

Mill  Supl.  "  flt.  Rajrmund.  P.  g 

Hi>ad  Sralpr  "  8l.  Oeor(r.  linaurp.  P    Q 


Rodmoiiil,   S. 
Hohichnud,   J.  E. 


Hcnvi-ll.   .\.   K. 


InsiiiTlor 
Loral    MannRi^r 


Slfiim   KnginptT 


Notrp  Damp  du  RoRairp. 
P    W 
Ifrrlin  MilU  Company  Rprltn.   X.   H. 


Sawyer,   H.  .J. 


Stewart,   l).  T. 
Swan.  \V.  F. 


Storohouhp    .Maiincrr 


Piirftia*in(j   .\[r'';il 
Modkkpphpr 


Tlin   Quplipp    ft    St     MaU'      l.a  Tiiqup,    P    H 
rii  f<   Indunlrial  Co. 

I  y-lpr.    P.  Q. 
Hprlin   MilU  Company  bprlin,  N.  If. 


Taylor.   .1.   A. 

Thompson,  P.  \V. 
Tracy,  T,  J, 


I,oi-al   .Mniinc.r  The   Quebec    &    SI.    Man-      l.yntpf,    P.  Q. 

riro  Indu^trial  Co. 
.■\eroiintant  Berlin  MilU  Company  Berlin.    N     H. 

WalkinK  Boss  "  Wpntworlh   Loralion. 

X.   H 


Wells,  ,1.  P.,  K.  C. 
Wood.  E.  N. 


Lawyer  of  firm  of 
Aei-ountant 


Cnte.  WelU  &  While  Sherhrookp.  P.  <J. 

Berlin  Mills  Co.  Porllaad,  .Me. 


b5"««< 
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